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MUD 


The  RAND/TAC  information  and  analysis  gystem  provides  for  the 
collection,  processing  and  analysis  of  operations,  maintenance  and 
supply  data,  using  an  IBM  1401  computer  to  assist  in  data  purifica¬ 
tion  and  in  the  management  and  evaluation  of  aircraft  operations  and 
support  at  base  level.  The  system  is  unique  in  that  the  data  collected 
are  identified  with  the  specific  sortie  (and  in  some  instances  to  the 
specific  leg  within  the  sortie).  This  allows  the  user  to  perform  many 
kinds  of  analyses  not  ordinarily  possible,  relating  mission  use  to 
reliability,  manpower  and  spares  usage. 

The  system  grew  out  of  a  number  of  special  field  tests  (e.g., 

Rapid  Roger,  Skoshi  Tiger,  Tack  Down)  exploring  the  feasibility  of 
using  a  small  business  computer  to  assist  with  materiel  and  operations 
problems  at  base  level.  In  the  tests  prior  to  Combat  Dragon,  it  was 
necessary  to  "create"  the  maintenance  analysts  through  an  extensive 
educational  process.  Combat  Dragon  was  unique  in  that  Air  Force  per¬ 
sonnel  carried  out  the  entire  project  from  data  collection  through 
final  writeup  with  no  assistance  from  RAND,  other  than  the  initial 
training  in  the  use  of  the  system. 

It  is  now  possible  to  organize  the  loose  collection  of  notes,  pro¬ 
cedures  and  programs  into  a  formal  system  description.  Accordingly,  this 
RAND  effort  comprises  four  Memorandums  containing  essentially  the  package 
of  materials  used  in  training  the  Combat  Dragon  team.  The  information 
is  organized  as  follows:  Volume  I  (RM-5666-PR)  is  for  data  collectors 
and  editors  responsible  for  providing  the  data  bank  to  be  used  in  sub¬ 
sequent  analyses;  Volumes  II  (RM-5667-FR)  and  III  (RM-5668-PR)  are  for 
analysts  (especially  people  who  will  be  doing  maintenance  analysis)  to 
familiarize  them  with  the  available  programs  and  analysis  products,  and 
to  encourage  them  to  ask  questions  and  explore  the  data  in  an  imaginative 
way;  and  Volume  IV  (RM-5669-PR)  is  for  the  "data  services  branch"  of  the 
evaluation  or  analysis  team,  to  identify  procedures  and  to  impart  an 
understanding  of  what  the  analyst  is  attempting  to  do. 

Surprisingly,  even  though  the  system  is  entirely  computerized, 
readers  need  not  have  a  knowledge  of  computer  hardware  and  software  to 


-iv- 


! 

i 

fellow  the  text.  A  knowledge  of  the  details  of  aircraft  weapon 
systems  would  be  useful;  for  although  we  describe  such  operations, 
the  descriptions  are  somewhat  cursory.  In  particular,  a  familiarity 
with  aircraft  maintenance  procedures  would  be  useful. 

The  concepts,  techniques  and  programs  of  the  RAND/TAC  information 
and  analysis  system  should  be  adaptable  to  future  Air  Force  b?s*>-level 
management  information  systems,  whether  manual  or  highly  mechanized. 

Provided  that  the  appropriate  computer  is  available,  the  RAND/TAC  sys¬ 
tem  can  easily  be  introduced  at  a  base  and  used  without  modification 
for  field  tests  or  other  purposes.  Recent  changes  in  a  number  of 
standard  Air  Force  forms  and  in  data  linkages,  however,  may  make  them 
preferable  to  the  RAND/TAC  forms  for  a  particular  base  exercise. 

With  modest  changes  to  current  Air  Force  data  collection  proce¬ 
dures  and  reprogramming  of  the  analysis  packages,  the  system  would 
provide  a  valuable  supplement  to  current  base  analysis  reports--a 
supplement  more  attuned  to  questions  that  are  and  should  be  asked  by 
base  maintenance  management.  The  system  will  also  provide  a  detailed 
guide  and  check  list  for  the  design-deve’opment  of  new  base- level 
information  systems  and  should  provide  direct  input  to  analysis  portion*- 
thereof. 
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The  RAND/TAC  information  and  analysis  system  provides  for  the 
collection,  processing  and  analysis  of  operations,  maintenance  and 
supply  data,  using  a  small  business  computer  to  assist  in  data  puri¬ 
fication  and  in  the  management  and  evaluation  of  aircraft  operations 
and  support  at  base  level.  It  is  unique  in  that  operational  and 
logistics  variables  are  interrelated  through  several  features  of  the 
data  and  analysis  systems  to  permit  identification  of  operational 
events  connected  with  a  particular  sortie  and  relate  these  to  explicit 
maintenance  or  supply  actions  preceding  or  following  the  s4  ■  ie, 
m«i>-gemenL  actions,  ace  t.ey  envi ronuiaucai 

The  system  consists  of  a  series  of  forms  for  collecting  operational 
data,  maintenance  actions,  maintenance  manpower  availability,  aercspa 
ground  equipment  utilization,  supply  demand,  cannibalization  and  issue 
data,  a  series  of  computer  programs  and  manual  procedures  for  editing, 
reformatting  and  processing  to  provide  basic  displays,  and  other  pro¬ 
grams  to  provide  basic  analysis  packages.  The  system  is  designed  to 
minimize  duplicative  recording  of  data  elements,  and  has  flexible  com¬ 
puter  programs  to  permit  a  wide  variety  of  analy  ,es. 

The  four  volumes  constituting  this  effort  present  a  complete  sys¬ 
tem  description,  together  with  instructions  on  h^w  to  perform  analyses 
using  the  system  programs.  Volume  I  (RM-5666-PR)  contains  the  descrip¬ 
tions  of  and  procedures  for  collecting  and  editing  the  data  -the  forms, 
procedures  and  program  operating  instructions.  Volumes  II  ,  IM-5667-PR) 
and  III  (RM-5668-PR)  are  concerned  with  the  analysis  programs  and  pro¬ 
cedures,  and  with  analysis  design  and  methods.  The  first  emphasize 
how  the  programs  work,  the  second  how  questions  can  be  answered.  In  a 
sense  both  volumes  are  written  for  a  career  that  cirrently  does  not 
exist  in  the  Air  Force:  the  maintenance  analog  of  the  operations  analyst. 
A  person  interested  in  this  field  should  be  versed  not  only  in  maintenance 
but  also  in  data  processing,  computers,  statistical  methods  and  experi¬ 
mental  design. 

Each  time  RAND  participated  in  a  special  field  test,  such  as  Com¬ 
bat  Dragon,  Skoshi  Tiger,  and  Tack  Down,  it  was  necessary  to  "create" 
the  maintenance  analysts  by  an  extensive  educational  process.  Volume 
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II  attempts  to  encapsulate  the  fust  part  of  that  educational  process. 
It  introduces  the  prospective  analysts  to  the  data  bank,  the  programs 
and  the  procedures  needed  to  process  the  operations,  maintenance  and 
supply  analysis  dc  a. 

Volume  III  is  based  on  the  second  stage  of  the  learning  process. 
It  assumes  that  the  user  has  now  mastered  the  elements  of  the  program 
and  can  focus  his  attention  on  answering  questions.  Thus  it  addresses 
analysis  fundamentals:  dependent  and  independent  variables,  dais 
fields,  sorting,  data  selection  and  tagging.  Then  it  discusses  a 
variety  of  areas  of  interest  to  maintenance  management  and  shows  how 
each  can  be  explored  with  the  system.  Finally,  some  of  the  background 
and  philosophy  of  experimental  design  is  disc.,  sed 

Volume  IV  (RM-5669-PR)  describes  the  computer  programs  used  with 
the  system.  To  encourage  a  rapprochement  between  the  analysts  and  the 
programmers,  we  have  attempted  to  include  sufficient  information  for 
the  programmer  to  understand  the  general  outlines  of  what  the  analyst 
is  attempting,  as  reflected  by  the  functions  of  the  computer  programs. 
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GLOSSARY 


Abort  rate 


Action  taken 

AGE 

AGE  utilization 
Aircraft  display 


Base-line 


Break-rates 


Chi-square 

Code  799 
Code  800 
C  de  T 
C  de  U 

C  nbat  Dragon 
C  st-ef fectiveness 

D  ily  package 

D  lay  time 
Demand  rate 


The  rate  of  aborted  sorties  made  by  a  unit  in 
a  given  per  od.  The  most  frequently  used 
equation  is  the  foiloxring:  bort  rate  * 

sorties  abc  ted/sorties  atte  >ted. 

The  type  of  maintenance  perf  med:  repair 
removed  and  replaced,  calibr^i.ed ,  etc. 

Aerospace  ground  equipment. 

A  display  showing  both  active  and  standing 
flight-line  utilize  ion  of  AGE. 

Also  called  flight-  ine  display  and  flight 
line  queue  sort.  Shows  pictorially  the 
maintenance  and  sta  :us  history  of  each  air 
craft  for  a  24-hour  period . 

Such  data  are  count  ,  of  the  times  an  event  >as 
attempted,  e.g.,  sorties  flown  in  a  certai 
category. 

Along  with  write-up  ,  break-rates  are  the  1  jor 
independent  variables  in  determining  aircr;  t 
recovery  and  turnaround,  and  are  therefore  he 
major  determiners  of  sortie  generation  capa  ility. 
Break-rates  are  determined  for  both  aircraf 
and  aircraft  systems.  The  equation  is  as 
follows:  break-rate  =  system  fix  count/sor  :ies 
flown. 

An  analysis  program  that  makes  statistical 
comparisons  of  frequency  counts  to  determir  ■ 
whether  nonrandom  behavior  exit's. 

No  defect  discovered. 

Removed  or  replaced  to  facilitate  maintenance. 

Removed  for  cannibalization. 

Replaced  after  canr.ibaliza  ion. 

An  exercise  with  A-  7A  aircraft  in  '"Letnam. 

An  exercise  with  F-  C  aircr  ift  at  1  cDill  Air 
Force  Base. 

Processing  of  opera  cons,  maintenar  e,  supply 
and  scheduling  data  <y  means  of  edi  ,  error 
listing,  and  airern  and  work  cent  >r  displays. 

The  accumulation  of  work  in  erruptions  on  each 
system  and  each  wov  center  by  aircraft. 

Most  frequently,  supply  den  nd  rates.  Most 
frequently,  demand  rate  **  d  nand  (request)/ 
sorties  flown 
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De viat ion- Degradation  (DEVDEG) 
program 

Dichotomous  data 


Easy  data 
Edit  mask  card 


Edit  rogram 


Eight /two  pocket 
Eighty-eighty  (80-80)  listing 

Error  listing 

ETIC 

ETR  delay  code 
Field  location  card 

Flight-line  display 

Frequency  Counter  (FREQ) 
program 

Gang  punch 

Gross  fix  time 

Gross  turnaround 


Hard  data 
Harmonic  mean 


Hourly  Frequency  Accumulate 


How  malfunction  code 
(how  mal) 


A  computer  program.  Lists  and  counts  missions' 
devi  at  ion-degradui  ion  data  from  the  303  form*- . 

Data  that  has  only  too  categories:  tor  example , 
yes-no,  0-1,  hit-miss,  aboi  te-d- non-abort c-J, 
malfunct icned-nonmalfunct k  u-d. 

Data  collected  by  one  person  at  a  single  col¬ 
lection  point,  as  opposed  to  tough  data. 

Locates  the  decimal  phase  that  is  cditec  into 
the  data  field  just  before  printing. 

Searches  for  and  identifies  errors,  reformats 
dat a ,  relieves  data  recorder  of  all  possible 
unnecessary  burden . 

Card  drop  pocket  on  the  1401. 

Records  are  printed  as  they  exist  on  the  card 
(•>r  taoe)  without  separation  of  the  fields. 

An  image  of  each  card  containing  a  computer- 
detected  error  plus  a  descri  ‘.ion  and  location 
of  each  error. 

Estimated  time  to  in- commission  ctatus. 

Equipment  temporarily  remo.ed. 

Locates  low-  and  high-order  positions  of  the 
fields  on  the  record. 

See  aircraft  display. 

Searches  any  field  of  unknown  and  unsorted  data, 
builds  a  table,  and  counts  the  frequency  of 
entries  in  the  field. 

To  punch  identical  or  constant  information  into 
all  of  a  file  of  cards. 

Period  from  touchdown  to  end  of  maintenance. 
Includes  unscheduled  maintenance  only. 

Period  from  touchdo'./n  to  end  of  maintenance, 
includes  both  scheduled  and  unscheduled 
maintenance. 

Keypunched  data,  as  opposed  to  soft  data. 

The  method  of  computing  helps  minimize  the  elfect 
of  unequal  sample  size  by  using  the  reciprocal 
of  n. 

A  program  that  computer  the  frequency  counts  for 
resource  utilization  for  each  of  the  24  hours 
during  the  day. 

Describes  the  nature  of  tie  .a  If  unct  ion:  burned, 
distorted,  cracked,  overheated,  <’tc. 
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Ind< pendent  variables  May  affect  s\;tem  behavior,  as  opposed  t,' 

dependent  variables,  which  are  the  things 
being  affected. 

KB A  Killed  by  air. 

K-9;  report  cock  of  maintenance  data  forwarded  to  the 

Logistics  Cor  rand. 

Lag  time  Period  from  touchdown  until  m.  intenav.ee  begins. 

Man-hours  Hours  of  din  :t  labor. 


Manpower  Utilization  Sequence 


Mission  essential  items 

MDC 

MND 

Net  fix  time 

1  t  turnaround 

N(  m 
N(  nS 
NC  S-G 
K  ’  pocket 

NF  rs 

Observed  frequency 
Off-equipment  file 
n-equipment  tench  repair 


Relates  persr  inel  utilization  (direct  on- 
equipment  lal or)  to  sorties  flown. 


Manpower  uti1  zation  Searches  each  minute 

of  the  hour  to  find  the 
number  of  men  working 
each  hour. 


Manpower  available  Produces  a  iir.mary  card 

showing  the  number  of  men 
available  f  r  each  hour  of 
each  work  e  nter  day. 

Touchdown  counts  Produces  a  ard  for  each 

day  showing  the  number  of 
touchdowns  for  each  hour 
of  that  day. 


Essential  items  for  accomplishing  the  objective 
of  the  sortie. 

Maintenance  data  collection  porti  n  of  AFM  66-1. 
Maintenance  nor  lc liver ies . 


Active  fix  time  when  work  is  being  accomplished. 
Lags  and  delays  are  no  included,  refers  only  to 
unscheduled  maintenance. 


Same  as  net  fix  time  except  it  includes  the 
scheduled  maint-  nance  s  well. 


Not  operational  y  ready,  maintenance. 

Not  operational  y  ready,  supply. 

Not  operational  v  read"  for  supp' grounded. 

Card  drop  pocke  on  14c 1. 

Not  reparable  ti  s  station. 

Count  of  succes  ?s,  fa  lures,  aborts,  etc. 

MDC  records  of  1  inch  r  pair  actions. 

Repair  done  with  >ut  item  going  through  conven¬ 
tional  materiel  control  channels. 


-XIV- 


OR  rate 

Oxnard  format 

Oxnard  project 

Pearson  product  moment 
corre lat ions 

PS  code 

Quantitative  data 

Rapid  Roger 
Recombine  program 


Recovery  Sequence 


Recovery  Summary  (RECSUM) 
program 

SAC  Full  Force 

Sequential  Frequency 
Distribution 

7- cards 

8- cards 


Operationally  ready  rate:  OR  rate  =  hours 
ready/hours  possessed. 

T‘  _•  output  format  of  the  Edit  program  always 
includes  clock  hours.  Oxnard  refers  to  the 
project  for  which  the  format  ’’as  designed. 

An  exercise  with  F-101  aircraft  at  Oxnard 
Air  Force  Base. 

Statistical  measure  showing  the  amount  of 
relationship  between  two  measures. 

Primary- secondary  code.  A  column  (in  record 
format  Ms)  for  use  as  a  squadron  (or  other) 
designator. 

Mcnhcurs,  elapsed  time.  Contrasts  with 
frequency  count  data. 

An  exercise  with  F-4C  aircraft  in  Thailand. 

A  special  purpose  program  used  in  the  Recovery 
Sequence.  Eliminates  duplications,  adds  a 
dummy  sortie  card  to  the  end  of  each  tail  num¬ 
ber  subset  and  merges  the  sortie  deck  output 
by  Single,  First  and  Last  with  the  nonsortie 
data  output  by  Compute  Elapsed  Time. 

Preprocessed  edit  output  data.  This  involves 
computing  elapsed  times,  converting  to  Julian 
Calendar,  and  ceding  the  sortie  data  for  first, 
last  and  single  sorties  of  the  day.  Requires 
Col.  S0=0,  =2,  =3  records.  Involves  four 
programs:  Compute  Elapsed  Time:  Single,  First, 

and  Last;  Recombine;  and  Clint. 

An  analysis  program.  Provides  a  complete, 
readily  comprehensible  summary  of  aircraft 
recovery  and  turnaround  in  a  one-page  general 
summary  with  back-up  pages  containing  detail. 

An  exercise  with  B-52,  B-47,  KC-12S  and  KC-97 
aircraft . 

Summarizes  and  displays  events  across  24-hour 
period. 

Produced  by  Clint  program.  Aircraft  recovery 
records  that  include  only  the  unscheduled 
maintenance  action  and  the  postflights.  Air¬ 
craft  turnaround  records  that  include  both 
scheduled  and  unscheduled  maintenance  data. 

Produced  by  Clint  program.  System  records 
that  include  both  scheduled  and  unscheduled 
maintenance  actions. 
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9 -cards 

Sick  bird  analysis 

Single,  First  and  Last 
pro  grant 

Skoshi  Tiger 
Soft  data 
Sortie  length 
Sparrowhawk 
Sp lat  tt-rgrans 

Spread-f ield  list 

Support  general  codes 
Supply  1050  system 
System  repeat  write-up 

Tack  Down 

Throughput  time 

Tough  data 

TMS 


Produced  by  Clint  program.  Work  center 
records  that  include  the  scheduled  and 
unscheduled  maintenance  actions  of  all  work 

tenters.  j 

Determines  whether  individual  tail  numbers 
show  atypical  write-up  rates  based  on  the 
sorties  flown,  by  obtaining  the  sortie  and 
write-uu  counts  for  each  aircraft  card,  using 
Chi-square  testing  for  nonhomogeniety . 

(S/F/L)  A  special  program  used  only  in  the  Recovery 
Sequence.  Makes  a  single  sortie  card  from 

the  pairs  of  sortie  cards  resulting  when  a  } 

flight  crosses  midnight.  The  program  also  ; 

determines  and  tags  by  tail  number  the  sequence  j 

of  sorties  flown  each  day.  j 

An  exercise  with  F-4C,  F-5A,  and  F-100  aircraft 
in  Southeast  Asia. 

Data  not  keypunched,  as  opposed  to  hard  data. 

Generally  verbal  information.  j 

Measured  from  takeoff  to  chock  time  (engine  J 

shut-downi .  ! 

'  j 

An  exercise  with  F-4C,  F-5A,  and  A-4  aircraft  1 

at  Egl  Air  Force  Base. 

Displays  write-ups,  sortie-by-sortie,  to  give  a 
snapshot  history  of  each  aircraft.  Program 
computes  write-up  rates  for  each  aircraft  and 
prints  them  at  the  end  of  each  tail  number. 

Provides  a  listing  with  each  field  isolated 
from  the  adjacent  one  by  blanks.  Much  easier 
to  read  than  an  80-80  listing. 

Scheduled  maintenance  codes. 

The  1050  is  the  standard  supply  computer. 

analysis  A  repeat  write-up  is  identical  to  the  write-up 
on  the  previous  sortie. 

An  exercise  with  C-130  aircraft  ac  Pope  Air 
Force  Base. 

Time  it  takes  to  get  a  job  out  of  the  computer, 
measured  from  request  to  delivery. 

Data  collected  by  many  persons  at  many  points, 
tough  to  get. 

Type,  model  and  series  of  aircraft. 
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Turnarcund  data 
Units  produced 

Vector 

When  discovered  coae 

Work  Center  Display 
Work  unit  codes  analysis 

Write-ups 

Z-score 

ZI 

Zone  punch 


Output  that  includes  all  maintenance  actions. 

A  count  of  maintenance  actions.  Each  job  is 
assigned  one  unit  of  work. 

A  record  that  describes  the  status  of  a  system 
at  a  given  time. 

Code  showing  when  the  malfunction  is  discovered: 
before  flight,  during  flight,  during  inspection, 
etc. 

Also  called  work  center  queue  sort.  Shows  .24- 
hour  pictorial  history  of  work  center. 

Summarizes  on  one  page  all  the  meaningful 
information  on  form  300  records  for  each  work 
unit  code. 

A  malfunction  is  "written-up,”  i.e.,  described. 
Along  with  break-rates,  write-ups  are  the  major 
independent  variables  in  determining  aircraft 
recovery  and  turnaround. 

Score  expressed  in  sigma  units. 

Zone  of  Interior  (USA) 

11-punch  (-)  or  12-punch  (+)  on  card  used  when 
punching  Alpha  or  special  characters. 
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i 

I,  INTRODUCTION 


EQUIPMENT  SPECIFICATIONS 

The  equipment  specifications  for  programs  listed  in  this  volume 
are  the  following: 

1.  IBM  1401  computer  with 

a.  Four  tape  drives 

b.  16,000  positions  of  core  storage 

c.  Advanced  programming  package,  including 

1)  Multip ly-divide 

2)  Address  modification 

3)  Indexing 

4)  Store  address  register 

5)  High- low-equal  compare 

6)  Expanded  print  edit 

7)  Move  record 

?.  IBM  card  sorter 
3.  IBM  printing  keypunch 

A  complete  list  of  the  1401  autocoder  source  and  object  programs 
and  instructions  for  obtaining  a  copy  of  the  programs  are  listed  in 
Appendix  C. 


PROGRAM  TABLES  AND  CONTROL  CARDS 

* 

The  programs  described  in  this  volume  require  control  cards  and, 
in  some  instances,  item  master  tables  for 

1.  Execution  of  the  programs 

2.  Control  of  input  and  output 

3.  Selection  of  data 

4.  Editing  of  data 

Preparation  of  the  program  control  cards  (items  1,  2  and  3  above) 
is  described  in  the  operating  procedure  for  each  program.  Before  any 
processing  can  be  done,  the  data  must  be  processed  by  the  Edit  program. 
Preparation  of  the  item  master  tables  must  be  accomplished  before  the 
Edit  program  can  be  executed. 


See  Appendix  A  for  all  referenced  control  card  and  data  card  formats. 


► 
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The  Euit  program  requires  the  following  master  tables: 

1.  Work  center  table 

2.  Tail  number  table 

3.  Aerospace  Ground  Equipment  (AGE)  table 

The  basic  information  for  the  tables  should  be  obtained  from  the 
Maintenance  Analysis  section  and  keypunched  in  the  prescribed  format 
(i.e.,  formats  Ml,  M2  and  M3).  A  card  is  punched  for  each  item  code, 
and  each  table  is  maintained  in  item  code  sequence. 

With  this  system  there  are  three  major  sequences  of  data  process¬ 
ing  with  the  computer.  The  first  of  these  is  the  Data  Editing  Sequence 
(also  referred  to  as  the  Daily  Package).  The  second,  called  the 
Recovery  Sequence,  summarizes  the  data  by  the  individual  sortie.  The 
third,  the  Analysis  Sequence,  uses  the  output  of  the  first  two  sequences 
to  analyze  the  da*-a.  As  would  be  inferred,  this  latter  sequence  is 
modified  extensively,  depending  on  the  analyst's  needs.  The  three 
sequences  are  shown  in  Fig".  1,  2  and  3.  In  addition,  because  of  its 
complexity,  the  Manpower  Utilization  Sequence  is  also  shown,  Fig.  4. 


Fig*  1  --  Daily  edit  sequence 


GO  TO 


sequence  (cont. 


Fift.  2  --  Recovery  sequence  (cont 


Fig.  3  --  Analysis  sequent 


Fig.  4  --  Manpower  utilization 


me* 


II.  PROGRAM  descriptions 


In  the  following  sections  each  program  is  described  individually 
in  the  following  sequence: 

Purpose--doscr ibes  the  function  the  program  performs. 

Method--describes  the  basic  logic  of  the  program. 

Operatior.--describes  the  operating  procedure  for  executing  the 
program,  (One  input/output  option  is  described  for  each  program.) 

Program  setup-shows  the  deck  setup  of  the  program,  control  cards, 
tables  and  input  data  necessary  for  execution. 

Printcut--if  the  program  produces  printed  output,  a  sample  is 
shown  of  a  printout  that  would  be  produced  by  executing  the 
program  as  described  in  the  operating  procedure. 

The  programs  process  or  generate  unblocked  tape  with  no  tape  header  or 
trailer  labels. 

In  the  operating  procedures  the  instruction  "Load  and  Go"  has  the 
following  definition: 

Ready  tape  unit(s) 

Ready  printer 
Ready  punch 

Place  program  in  reader 

Press  check  reset  and  start  reset  on  the  console 
Press  check  reset  and  load  on  the  reader 


[supply  keypunched  date  dtie  file  { lonMt  i  supply  d«t«  Hie  ^erd  Input  with 

ijforuti  CDfl-CDlO)  CD11-CD13)  (foruti  CDI1-CD11)  nidi  identities 
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PROGRAM  RT001:  MAINTENANCE,  OPERATIONS,  AGE  AND  MANPOWER  DATA  EDIT 


Purpose 

This  program  addresses  intra-card  errors:  each  card  is  treated 
separately.  Legality  checks  fall  into  four  general  categories:  missing 
data,  illegal  data,  improper  alphabetic  or  numeric  entries,  and  field 
comparison  errors.  The  checks  maue  are  designed  to  detect  types  of 
errors  that  have  caused  the  most  trouble  during  the  past  several  years 
of  analyzing  maintenance  data.  Two  levels  of  error  control  are  provided 

1.  Data  that  cannot  be  processed  by  the  analysis  package  are 
rejected  immediately.  Maintenance  records,  for  example, 
must  contain  credible  job  start  and  stop  times,  crew  size, 
work  centers  and  tail  numbers. 

2.  Data  that  can  be  processed  by  the  analysis  package  even 
though  they  contain  errors  can  pass  through  the  edit  program 
under  control  of  a  switch  setting.  For  instance,  a  missing 
how-malfunction  code  may  or  may  not  be  important  to  the 
circumstances.  The  switch  setting  determines  whether  this 
type  of  error  is  accepted  or  rejected. 


Method 

1.  The  program  processes  card  input  only,  and  the  cards  must 
be  ordered  in  major  sequence  on  Col.  80.  If  desired,  the 
input  can  be  sorted  on  a  minor  sequence  to  assist  in 
locating  the  source  documents  of  records  containing  errors. 

2.  The  program  edits  data  and  produces  records  (card  or  tape) 
as  follows: 


Input  Output 

(Col.  80  =  )  . .  (In  Oxnard  Format)  (Col.  80=  ) 

D  M 

On  0 

If  the  how-malfunction  code  is  alpha  —  1 

2n  2 

If-jno  landing  time  -  . —  r  S 

And  if  data  contains  a  comment  ■  **  B 

3  3 

5  E 

6  F 

7  G 

8  H 

9  9 


See  Appendix  A  for  record  layouts  cf  data  identified 
by  the  above  codes. 

* 

Volume  I,  page  9,  the  Reformatting  Function. 


L 
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3.  The  program  edits  data  for  the  following: 

a.  Valid  tail  numbers,  work  centers  and  AGE  codes  by 
doing  table  look-ups  in  the  appropriate  item  master 
table.  (The  program  reads  and  stores  the  tables 
before  reading  any  data  cards.) 

b.  Improper  coding  in  a  column  or  field.  For  instance, 
the  month  field  on  all  records  should  fall  within  the 
limits  of  01-12.  If  either  both  columns  are  blank 
or  contain  alphabetic  characters,  or  if  the  value 
punched  is  less  than  01  or  greater  than  12,  the  record 
will  be  rejected. 

c.  Agreement  between  two  fields.  As  an  example,  a  main¬ 
tenance  record  with  job  start  time  equal  to  or  greater 
than  the  job  stop  time  would  be  rejected. 

4.  Any  error  sensed  in  the  record  will  cause  the  record  to  be 

printed  (Fig.  6).  The  printout  will  show 

a.  A  column  locator  showing  the  80  column  counts  (1-80). 

b.  The  card  image  showing  the  contents  of  the  card  in 

error. 

c.  An  error  identif ier--a  mnemonic  under  each  column  or 

field  ir.  error.  (Alpha-numeric  *  A,  blank  »  B, 

compare  ■  C,  error  -  E.) 

5.  Output  is  under  control  of  sense  switch  settings. 


Operation 

This  operation  describes  steps  4,  6  and  15  on  the  Daily  Edit 
Flowchart, 

1.  Obtain  the  keypunched  data  deck  for 

Aerospace  Ground  Equipment 

Maintenance 

Manpower 

Operations 

2.  Place  the  following  tables  and  table  loading  stopper  card, 
in  the  sequence  listed,  between  card  numbers  17  and  18  of 
the  object  program  (card  number  is  punched  in  Cols.  72-75) 
shown  in  Fig.  5. 

a.  AGE  table  (format  M4)  . 

b.  Tail-number  table  (format  M2). 

c.  Work-center  tafc’e  (format  Ml). 

d.  Table  loading  stopper  card  (format  C4)  . 

3.  Punch  a  gang-punch  master  card  (format  C6) . 

Columns  Punch  Field  Description 

1  "•>”  (3-8  punch)  Card  identity 

2  8  Year 

3  R  Command  code 

4.  Place  the  punched  card  behind  the  object  program. 
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5.  Follow  the  deck  with  the  keypunched  data  deck. 

6.  Mount  a  scratch  tape  on  unit  1  and  unit  2. 

7.  Sense  switches  I/O,  A,  C,  F,  G--"on". 

8.  Load  and  go  object  program  and  data  deck. 

9.  Program  will 

a.  Read  cards. 

b.  Perform  edit  of  each  card. 

c.  When  an  error  is  sensed: 

(1)  Print  a  heading  identifying  the  80  columns  of 
the  card. 

(2)  Print  the  image  of  the  card  in  error. 

(3)  Print  a  line  of  mnemonics  locating  the  column(s) 
in  error  (this  line  is  printed  after  all  edits 
of  the  card  have  been  completed). 

(4)  Reformat  (to  the  Oxnard  format)  and  write  all  error- 
free  cards  on  the  tape  on  unit  1. 

10.  When  the  reader  stops,  press  start  to  process  last  cards. 

11.  Program  will 

a.  Write  an  end-of-file  on  the  tape  on  unit  1.  (Tape 
D1  when  final  edit.) 
b„  Rewind  and  unload  unit  1. 

c.  Clear  punch  of  all  punched  error  cards. 

d.  Print  end-of-job  message. 

e.  Halt  at  IC  *  10353. 


Fig.  6  --  Error  edit  printout 


-16- 


PROCRAM  RT002 :  DAILY  TAIL  NUMBER  AND  WORK  CENTER  DISPLAYS 


Purpose 

The  printouts  generated  by  this  program  are  used  to  allow  the 
following: 

1.  Error  edit.  They  permit  the  visual  review  of  inter-card 
relationships  to  detect  data  omissions  and  inconsistencies. 
These  types  of  errors  are  not  caught  by  the  error  edit 
program,  which  is  concerned  only  with  intra-card  errors. 

2.  System  monitoring.  They  provide  ?  means  for  understanding 
the  interweaving  of  the  relationships  among  operations, 
maintenance,  supply  and  scheduling. 

3.  Analysis  initiation.  They  provide  a  starting  point  for 
analyses,  which  generally  begin  with  hand  computations 
based  on  display  data- 


Method 


1.  The  edited  operations,  status  and  flight-lir.e  maintenance 
data,  in  Oxnard  format,  are  processed  by  this  program  to 
produce  both  the  tail-number  and  work-center  displays.  The 
file,  which  may  be  card  or  Cape,  is  ordered  as  shown: 

Tail-Number  Display 


Major 

Col  . 

79 

A 

PS  code 

Cols. 

35-38 

N 

tail  number 

Cols. 

11-12 

N 

month 

Cols . 

9- 10 

N 

day 

Cols  . 

13- 16 

N 

time  (hour/minute) 

Col  . 

80 

AN 

card  type 

Minor 

Cols. 

73-78 

AN 

report  number 

Work-Cen 

ter  D  i  s 

?  1  ay- 

Major 

Cols  . 

62-66 

AN 

work  center 

Cols. 

11-  12 

N 

month 

Co  Is 

9- 10 

N 

d  ay 

Cols. 

13-  16 

N 

time  (hour  minute) 

Cols  . 

80 

AN 

card  type 

Mi 

nor 

Cols  . 

73-78 

AN 

report  number 

The  program 

d i sp lay 

s  all 

format  s 

containing  start  and  stop 

times  by' 

conver  t ing 

the  times  to 

quarter-hour  segments  and 

using  the  values  as  parameters  for  plotting  in  the  24-hour 
display.  The  character  plotted  depends  on  the  record  being 
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processed.  If  it  is  a  sortie  record  (format  M) ,  an  "F" 
will  be  plotted;  if  maintenance  record  (format  K)  ,  a 
numeric  digit  representing  crew  size  (the  count  of  men 
performing  tne  job)  will  be  plotted;  if  a  delay  record 
(format  L) ,  a  "D"  will  be  plotted;  if  a  status  record 
(format  Q) ,  an  alpha  code  as  defined  in  AFM  65-110  will 
be  plotted.  The  pictorial  displays  are  detailed  in  several 
fields  to  the  right.  For  maintenance  records  the  con¬ 
ventional  AFM  6t>-l  data  (work  unit  code,  work  center, 
action  taken,  when  discovered,  how  malfunction  and  type 
of  maintenance)  plus  elapsed  time  (computed  by  subtracting 
start  time  from  stop  time)  and  total  man-hours  (elapsed 
time  multiplied  by  crew  size)  will  be  printed.  For  sortie 
records,  type  of  sortie  flown,  mission  number,  flight  crew 
and  sortie  deviation  codes  will  be  printed.  For  delay 
records,  in  addition  to  most  of  the  items  listed  for  a 
maintenance  record,  the  delay  code  will  be  printed. 

3.  A  summary  line  is  printed  at  the  bottom  of  each  display 
which  is  a  count  of  the  maintenance  crew  size  data  pic- 
torially  displayed.  In  addition,  an  "F"  is  printed  in 
any  quarter-hour  segment  when  the  aircraft  is  flying. 

To  the  right  of  the  summary  line  is  a  recap  of  the  quarter- 
hour  segments:  F  (flyers),  M  (men  working)  and  S  (white 
space)  . 

<*.  The  program  allows  selection  and  printing  of  uata  for  a 
single  day  from  a  multi-day  file  by  punching  the  desired 
data  in  an  optional  control  card  (format  C7)  and  placing 
it  in  the  program  deck  as  shown  in  the  program  deck  setup. 


Operat ion 

This  operation  describes  steps  9-12  and  16-19  on  the  Daily  Edit 
F  lowchar t . 


1.  Sort  the  final  daily  edited 

Major  Col.  79  A 
Cols.  35-36  N 
Cols.  11-12  N 
Cols.  9-10  N 
Cols.  13-16  N 
Co  1 .  30  AN 

Minor  Cols.  73-73  AN 

2.  Call  the  sorted  output  tape 


data  tape  (tape  Dl)  as  ro llows: 

squadron 
tail  numbe r 
mont  h 
day- 

clock  time 
ard  type 
report  number 

(tape  D2) . 


3.  Place  the  following  tables  anu  control  card  in  the  sequence 
listed,  behind  the  object  program  shown  in  Fig.  7: 

a.  Tail -number  table  (format  Mi., 

b.  Work-center  table  (format  Ml) 

c.  Table  loading  stopper  ^ara  (format  L->)  . 
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4.  .4ount  tape  D2  on  unit  4. 

5.  Sense  switches  I/O,  A,  C,  G--"onM. 

6.  Load  and  go  the  object  program,  tables  and  stopper  car  . 

7.  Program  will 

a.  Read  unit  4. 

b.  Reformat  and  list  the  data  in  display  p_i  stout  format 
as  shown  in  Fig.  8. 

c.  Print  a  daily  summary  line  for  each  tail  number. 

d.  Eject  to  a  new  pag-*  when  a  change  in  fail  number  is 
sensed,  and  print  a  summary  of  sorties  flown,  man-hours 
expended,  and  average  man-hours  per  sortie. 

e.  Print  a  list  of  tai.l  numbers  (contained  in  the  tail- 
number  table)  which  had  no  data  printed. 

f.  Rewind  and  unload  unit  4. 

g.  Print  end-of-joh  message. 

h.  Halt  at  IC  -  4117. 


Work-Center  Display 

8.  Sort  the  tail  number  display  tape  (tape  D2)  as  follows: 


Major 

Co  Is . 

62-66 

AN 

work  center 

Cols. 

11-12 

N 

month 

Cols. 

9-10 

N 

day 

Cols. 

13-16 

N 

clock  time 

Col. 

80 

AN 

card  type 

Minor 

Cols. 

73-78 

AN 

report  numbi 

the 

soi ted 

outpv ' 

tape 

(tape  D3) 

10.  Mount  tape  D3  on  unit  4. 

11.  Sense  switches  I/O,  A,  C,  E,  G--"on”. 

12.  Load  and  go  object  program,  tables  and  stopper  card. 
(Same  program  and  deck  setup  used  to  list  the  tail- 
r.umber  display.) 

13.  Program  wi  1 1 


a. 

Read  unit  4. 

b. 

Reformat  and  list  the  data 

in 

display  printout  format 

as  shown  in  Fig.  9, 

c . 

Print  a  daily  summary  line 

for 

each  work  center. 

a. 

Eject  to  a  new  page  on  a  c 

hang 

e  in  work  center  code. 

e . 

Rewind  and  unload  unit  4. 

f . 

Print  end-of-Job  message. 

g- 

Halt  at  IC  -  4117. 
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P ROC RAM  RT003 :  COMPUTE  ELAPSED  TIME  (CET) 


Purpose 

1.  This  program  will  process  edited  output  data  (tape  D2  or  a 
merged  file  of  tape  D2S  from  the  Daily  Edit  Sequence)  and 
a-  Compute  elapsed  time  (job  time,  delay  time,  flying 

time,  status  time,  etc.), 
b.  Convert  Gregorian  start  date  to  Julian  date. 

2.  The  program  can  also  be  used  as  a  general  purpose  record 
selector  (of  Oxnard  type  formats)  by  punching  the  desired 
code,  reflected  in  Col.  80  of  the  data  record,  into  Col.  3 
of  the  tape  input  control  card  (format  C13)  and  setting  the 
appropriate  switches. 

Method 

1.  Elapsed  time  is  calculated  by  first  sensing  for  type  of  record. 
Some  Oxnard  formats,  such  as  comments  and  sortie  deviations 
(formats  V  and  U) ,  do  not  have  stop  times;  therefore,  the 
program  bypasses  the  calculation.  The  start  and  stop  times 

on  other  records  are  converted  to  minutes;  the  start  minutes 
are  subtracted  from  the  stop  minutes,  and  the  result  is  di¬ 
vided  by  six  to  give  an  elapsed  time  figure  in  hours  and 
tenths.  The  elapsed  time  is  moved  to  Cols.  70-72  of  the  record. 

2.  The  Gregorian  date  to  Julian  date  conversion  is  accomplished 
by  moving  the  start  day  to  Cols.  67-69  (a  zero  is  moved  to 
Col.  67  to  fill  the  field).  The  month  is  sensed  and  a  value 
equal  to  the  number  of  consecutive  days  through  the  last  day 
of  the  preceding  month  is  added  to  Cols.  67-69  to  give  Julian 
date. 

The  reader  will  notice  that  365  has  been  added  to  the  Julian 
dates  of  January  through  May.  The  Rapid  Roger  exercise  began 
in  July  1966  and  lasted  until  February  1967.  Adding  365  to 
the  early  months  of  1967  enabled  sorting  the  data  in  sequence 
without  having  to  resort  to  the  inclusion  of  the  year  in  the 
Julian  date.  The  Julian  date  computation  should  be  corrected 
before  using  on  another  exercise. 


Operation 

This  operation  is  step  2  on  the  Recovery  Sequence  Flowchart. 


1.  Place  control  card  (format  C13),  punched  as  follows,  behind 
object  program,  as  shown  in  Fig.  10; 
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Columns  Punch  Field  Description 

1-2  01  Count  of  input  tapes 

3  2  Card  type  to  select  and 

punch  (code  2  is  sortie 
card ,  format  M) . 

2.  Mount  the  input  tape  on  unit  1.  j 

3.  Mount  a  scratch  tape  on  unit  2.  f 

4.  Sense  switches  I/O,  A,  C,  D,  F--"on". 

5.  Load  and  go  program  and  control  card. 

6.  Program  will 

a.  Read  tape  on  unit  1. 

b.  Compute  elapsed  time;  convert  Gregorian  date  to  Julian 
date. 

c.  Punch  sortie  cards. 

d.  Write  all  other  records  on  unit  2. 

7.  After  the  input  tape  has  been  processed,  program  will 

a.  Clear  punch  of  all  punched  cards. 

b.  Write  an  end-of-file  on  unit  2  (this  is  tape  Tl) .  i 

c.  Rewind  and  unload  units  1  and  2. 

d.  Print  end-of-job  message  (the  program  produces  no  other 
pri nt ing) . 

e.  Halt  at  IC  =  1473.  v 

8.  The  sortie  card  deck  is  the  input  to  program  S/F/L  (RT004) . 

9.  Tape  Tl  is  the  input  to  program  Recombine  (RT005) . 


i 
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PROCRAM  RT004 :  SINGLE /FIRST /LAST  (S/F/L)  SORTIE  CARDS 


Purpose 


This  program,  used  only  in  the  Recovery  Sequence,  will  process 
a  deck  of  sortie  cards  (format  M,  sorted  ir  la.i  Dtspiay  bequeuce) 

and 


1.  Make  a  single  sortie  card  from  the  pairs  of  sortie  cards 
resulting  when  a  flight  crosses  midnight. 

2.  Determine,  by  tail  number,  the  sequence  of  sorties  flown 
each  day. 


Method 

1.  The  deck  of  sortie  cards  processed  by  this  program  is  obtained 
by  processing  the  tail  number  display  tape  with  the  Compute 
Elapsed  Time  program  (RT003) .  The  sortie  deck,  as  punched 

from  the  tape,  will  be  in  the  sequence  required  by  this  program. 

2.  The  program  reads  and  loads  the  sortie  cards  in  core  until 
a  change  in  tail  number  and  date  is  sensed. 

3.  The  set  in  core  is  then  analyzed  and  coded  as  follows: 

S  “  Single  sortie  (indicating  only  one  sortie  flown 
by  this  tail  number  on  this  day). 

L  *  Last  sortie  (indicating  this  is  the  last  of  a 

minimum  of  two  sorties  flown  for  this  tail  number 
on  this  day) . 

F  »  First  (or  all  other  sorties  flown  for  this  tail 
number  on  this  day). 

In  addition  to  the  daily  S/F/L  code  for  the  tail  number,  the 
set  will  also  be  numerically  sequence  coded  (if  three  sorties 
are  flown  during  the  day,  in  addition  to  the  F  and  L  codes, 
the  sorties  will  be  coded  1  of  3,  2  of  3,  and  3  of  3). 

4.  After  this  coding  has  been  accomplished,  and  before  the  sortie 
set  is  punched,  the  touchdown  time  of  the  last  sortie  in  the 
set  is  tested  to  see  if  it  is  equal  to  2400.  If  the  test  is 
true,  the  takeoff  time  of  the  first  sortie  of  the  next  set  is 
tested  to  see  if  it  is  equal  to  0001.  If  this  test  is  also 
true,  the  pair  of  sortie  cards  are  combined  into  a  single 
sortie  by  taking  the  touchdown  time  of  the  second  sortie  and 
moving  it  to  the  touchdown  time  of  the  first  sortie.  The 
elapsed  time  is  recomputed.  The  program  then  bypasses  the 
second  sortie  card. 

5.  A  new,  siquenced  sortie  deck  is  punched  by  the  program. 
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1.  Place  sortie  deck  (format  M,  punched  from  tail-number  display 

tape  using  program  CET--step  2  on  Recovery  Sequence  Flowchart) 

behind  object  program,  Fig.  11. 

2  Ready  printer  and  punch. 

3-  Sense  switches  I/O,  A--"on". 

4.  Load  and  go  program  and  data  deck. 

3-  Program  will 

a.  Read  cards. 

b.  Analyze  and  code  data. 

c.  Punch  new  sortie  deck.  (The  new  deck,  in  addition  to 
the  data  contained  in  the  input  deck,  will  reflect  the 
S/F/l.  code  (Col.  63);  the  numeric  sequence  code  (Cols. 
73-74),  cross-midnight  flyers  (combined  in  one  record 
wit'n  flying  time  recomputed)). 

6.  When  the  reader  stops,  press  start  to  process  final  cards. 

7.  Program  wiil 

a.  Clear  punch  of  all  punched  cards. 

b.  Print  end-of-job  message  (the  program  produces  no 
other  printing) . 

c.  Halt  at  IC  =  1062. 

8.  The  new  sortie  deck  is  input  to  program  Recombine  (RT003) . 

9.  The  input  deck  can  be  discarded. 


Fig.  11  --  Single/f irst/last  (S/F/L)  sortie  cards  program  setup 
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PROGRAM  RT005:  RECOMEINE 


Purpose 

1.  This  program,  used  only  in  the  Recovery  Sequence,  will 

a.  Merge  the  sortie  deck  generated  by  program  S/F/L  with 
the  sortie-free  data  tape  (tape  Tl)  generated  by  pro¬ 
gram  Compute  Elapsed  Time  (RT003--CET) . 

b.  Tccc  for  and  eliminate  duplicate  records. 

c.  Add  a  dummy  sortie  card  to  each  tail  number  subset. 

d.  Generate  a  tape  (tape  T2)  used  by  the  Clint  program. 

Method 

1.  The  program  merges  the  sortie  deck  with  tape  Tl  by 

a.  Reading  a  card,  then  reading  a  tape  record  and  comparing 
the  tail  number,  month,  day  and  time.  The  card  record  is 
written  on  tape  (cape  T2)  if  the  value  of  the  card  record 
is  less  than  the  value  of  the  tape  record  from  tape  Tl. 
High  or  equal  values  allow  the  record  from  tape  Tl  to  be 
written  on  tape  T2. 

b.  As  a  record  is  read  from  tape  Tl,  it  is  compared  to  the 
preceding  record  and  tested  for  equality  on  all  eighty 
record  positions.  If  found  to  be  equal,  the  record  is 
printed  and  eliminated  from  the  file. 

c.  Before  a  record  is  written  on  tape  T2,  a  test  is  made  to 
see  if  the  record  about  to  be  written  has  the  same  tail 
number  as  the  previous  record  written.  If  tail  numbers 
are  unequal  a  dummy  record,  coded  as  a  sortie,  is  written 
as  the  last  record  of  the  previous  tail  number  subset. 

Operation 

This  operation  is  step  7  on  the  Recovery  Sequence  Flowchart. 

1.  Place  control  card  (format  C9) ,  punched  with  count  of  input 

tapes  (count-01) ,  behind  object  program,  Fig.  12. 

2.  Place  the  sorted  final  sortie  deck  (processed  on  steps  3,  A, 

5  and  6  on  the  Recovery  Sequence  Flowchart)  behind  the  con¬ 
trol  card. 

3.  Mount  the  input  tape  on  unit  1  (tape  Tl) . 

A.  Mount  a  scratch  tape  on  unit  2. 

5.  Sense  switches  I/O,  A--"on". 

6.  Load  and  go  program,  control  card  and  sortie  deck. 

7 .  Program  wi 1 1 

a.  Read  unit  1. 

b.  Read  cards. 
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c.  Merge  the  tape  records  from  unit  1  with  the  card  records, 
writing  a  new  file  on  unit  2  (tape  T2) ,  The  sequence  of 
the  file  is 


Major 


Minor 


Col.  79 
Cols.  35-38 
Cols.  11-12 
Cols.  9-10 
Cols.  13-16 


squad  ron 
tail  number 
month 
day 
t  ime 


d.  Test  a  record  before  it  is  written  on  the  tape  on  unit  2 
for  80  column  duplication.  If  it  is  identical  to  the 
previous  record,  it  is  eliminated  from  the  file.  All 
duplicate  (eliminated)  records  are  printed,  as  in  Fig.  13. 

e.  After  testing  for  a  duplicate  record,  test  for  a  change 

in  tail  number.  Such  a  change  will  cause  a  "dummy"  sortie 
record  to  be  written  as  the  last  record  of  the  previous 
tail  number  subset.  (The  dummy  record  is  used  when  a 
switch  option  is  selected  in  the  Clint  program.) 


8.  When  the  reader  stops,  press  start  to  process  last  cards. 

9.  Program  will 

a.  Write  an  end-of-file  on  tape  on  unit  2.  (This  is  tape  T2.) 

b.  Rewind  and  unload  tapes  on  units  1  and  2. 

c.  Print  end-of-job  message. 

d.  Halt  at  IC  -  1812. 


10.  File  sortie  deck  for  use  in  Manpower  Utilization  Sequence. 


Fig.  12  --  RecoDbine  program  setup 
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PROGRAM  RT006 :  PR£QL'ENCY  COUNTER  (FREQ) 

Purpose 

This  program  is  used  to  search  a  maximum  of  three  fields  of  un¬ 
known  and  unsorted  data  (card  or  unblocked  tape  input)  to  determine 
the  codes  and  the  frequency  of  their  occurrence  in  the  file.  The 
results  are  pn.  ted  _nd/or  punched.  The  inched  output,  by  adding  an 
additional  value,  may  be  used  as  input  to  the  Chi-square  program  and/or, 
by  reformatting,  may  be  used  as  tables  required  by  the  Clint  program. 

Method 

The  program  reads  a  control  card  (format  C14)  that  sets  up  the 
location(s)  of  the  field(s)  to  be  searched.  The  table  area  for  holding 
the  codes  is  blank  when  the  program  starts.  The  code  of  the  first 
record  processed  becomes  th<  first  member  of  the  table.  As  each  addi¬ 
tional  record  is  read,  the  program  searches  the  table  and  when  it  finds 
the  matching  code,  increases  the  count  of  the  occurrences  for  that  code. 

If  the  code  is  not  found,  it  becomes  the  next  member  of  the  table.  The 
progrv  .  has  the  facility  of  counting  a  selected  record  type  (identified 
in  Col.  80)  of  a  mixed  format  file  of  data  by  punching  the  desired  code 
in  Col.  80  of  the  control  card  and  setting  the  appropriate  sense  switch. 

If  card  input,  samples  may  be  stacked  by  separating  each,  sample 
with  a  card  having  an  11-4-8  punch  in  Col.  1.  Summaries  are  given  for 
each  sample. 

Operation 

This  describes  steps  8-13  ci  the  Recovery  Sequence  Flowchart. 

1.  Punch  the  following  control  card  (format  C14) : 


Columns 

Punch 

Field  Desc  r ipt ion 

1-3 

046 

Location  of  high-order  p  si  tier. 

4-6 

047 

Location  of  low-ord*‘ r  position 

19-79 

(.see  below 

j  Printout  t  i  r  le 

80 

0 

Record  type  t o  count 

19-79 

TWO-DIGIT  -> 

YSTEM  COllNT-  -  TAPE  T2 
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2.  Place  the  control  card  behind  the  object  program.  Fig.  14 

3.  Mount  the  input  tape  (tape  T2)  on  unit  1. 

£.  Sense  switches  I/O,  A,  B,  C,  E--"on". 

5.  Load  and  go  object  program  and  control  card, 

6.  Program  will 

A.  Read  tape  1. 

b.  Build  a  table  of  two-digit  systems,  with  frequency 
counts,  from  the  maintenance  records  (format  K) . 

7.  When  unit  1  rewinds  and  unloads,  turn  switch  G  "on". 

Press  start. 

8.  Program  will 

a.  Print  and  punch  (in  forma  2)  the  table  of  two-digit 
systems  the  program  develops,  Fig.  15. 

b.  Print  ar.  end-of-job  message. 

c.  Halt  at  IC  -  1842. 

Note:  The  following  steps  describe  processing  of  the  punched 

output  deck  for  use  in  the  recovery  sequence  on  the  flowchart. 
Disposition  of  the  punched  output  deck  will  depend  on  the  user's 
need  for  having  made  the  frequency  count  of  a  data  element  in 
a  file. 

9.  ReproduC'  the  punched  output  as  follows: 


Columns  into  Columns 

2b  -  27  1-2 

Gangpunch  (11-3-8  punch)  80 


10. 

Sort  the 

re prod u 

ced  deck  on  Col.  1. 

11. 

Hold  Col 

.  1=0 

for  step  14. 

12. 

Group  al 

1  o  t  he  rs 

in  a  single  deck. 

13. 

Gargpunc 

h  a  "l” 

in  Col.  3  of  the  deck 

from  step  12. 

1 4 . 

Combine 

the  deck 

from  step  11  with  the 

deck  from  step  13 

ard  sort: 


CoiS.  1-2  N- 


15.  The  sorted  deck  is  the  two-digit  system  tabic  (format  M3) 
used  in  the  Clint  program. 


4  --  Frequency  counter  (FREQ)  program  setup 


TWO—DI GI T  S7STEN  COUNT 


TAPE  f  2 


DECK 


FIELD 

46-  4 

01 

3484 

.321 

05 

1211 

.111 

02 

64 

.006 

04 

1394 

.128 

11 

866 

.080 

74 

777 

.072 

13 

504 

.046 

71 

448 

.041 

91 

24 

.002 

51 

99 

.009 

12 

202 

.019 

42 

100 

.009 

44 

76 

.007 

14 

291 

.027 

06 

52 

.005 

45 

252 

.023 

07 

48 

.004 

73 

66 

.006 

52 

141 

.013 

75 

174 

.016 

09 

41 

.004 

41 

139 

.013 

46 

139 

.013 

23 

120 

.011 

76 

33 

.003 

49 

19 

.002 

77 

3 

.000 

47 

47 

.004 

93 

20 

.002 

05 

1 

.000 

72 

21 

.002 

61 

2 

.000 

96 

l 

.000 

08 

1 

.000 

69 

1 

.000 

RfCOROS  -  10861 


Fig.  15 


Data  file  two-digit 


system 


frequency  counter 


■ 
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PROGRAM  RT007:  CLINT  (GENERATE  7  AND  8  CARDS) 

AND  RT008;  CLINT  (GENERATE  9  CARDS) 

Purpose 

The  pair  of  Clint  programs  are  used  to  compute  aircraft  (7-card), 
system  (8-card)  and  work  center  (9-card)  summaries.  The  records, 
summarized  by  sortie,  are  the  inputs  used  by  most  of  the  analysis 
programs.  The  data  summarized  on  each  of  the  records  are  shown  in 
formats  R1 ,  R2  and  R3  and  are  fully  described  in  Vol.  II. 


Method 

1.  Sortie  records  (format  M) ,  on-aircraft  maintenance  records 
(format  K)  and  status  records  (format  Q)  ordered  in  tail 
number  display  sequence  (tape  T2)  are  summarized  by  Clint  to 
produce  the  7,  8  and  9  cards. 

2.  Processing  is  initialized  when  the  program  senses  the  first 
sortie  for  an  aircraft.  The  tail  number,  touchdown  time  and 
flying  time  are  stored  to  control  output  ci  the  sortie  summary, 
The  program  then  sweeps  through  the  data  summarizing  the 
maintenance  and  status  data,  and  when  the  next  sortie  record 

is  encountered  it  outputs  the  summarized  data  of  the  previous 
sortie  and  reinitializes  for  summarizing  the  next  sortie, 

3.  The  program  uses  a  table  of  work  centers  (format  Ml)  and  a 
table  of  two-digit  systems  (format  M3)  to  control  processing 
of  the  maintenance  data.  The  computer  processes  only  those 
data  identified  in  both  tables.  Use  of  the  tables  allows  a 
variation  of  systems  and/or  work  centers  to  be  processed  for 
either  recoveries  or  turnarounds. 

4.  The  program  always  produces  the  aircraft  record;  however,  to 
minimize  data  volume,  the  system  and  work  center  records  are 
generated  only  when  a  maintenance  action  occurs. 


Operation  A 

Operation  A  is  RT007:  Clint  (generate  7  and  8  card)  step  14 
on  the  Recovery  Sequence  Flowchart. 

1.  Punch  the  lag/delay  constant  control  card  (format  Cl)  as 
follows : 


Columns 

Punch 

Field  Description 

1-6 

990999 

Lag  constant 

7-12 

999999 

Delay  constant 

13-20 

SAMPLE  1 

Output  file  identification 

80 

"X"  (11  Zone) 

Control  card  identification 
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2.  Place  the  following  tables  and  control  card,  in  the  sequence 
listed,  behind  the  lag/delay  constant  control  card,  Fig.  16: 

Two-digit  system  table  (format  M3) 

Work  center  table  (format  Ml) 

Table  loading  stopper  control  card  (format  C4) 

3.  Place  the  combined  deck  between  card  numbers  0025  and  0026 
of  the  object  program  (card  numbers  are  punched  in  Cols. 

72-75  in  the  program). 

4.  Place  a  tape  input  control  card  (format  C9)  ,  punched  with 
count  of  input  tapes  (count  *  01),  behind  the  last  card  of 
the  object  program. 

5.  Mount  the  input  tape  (tape  T2)  on  unit  1. 
o.  Mount  a  scratch  tape  on  unit  2. 

7.  Mount  a  scratch  tape  on  unit  3. 

8.  Sense  switches  l/02  A,  C,  F--"on". 

9.  Program  will 

a.  Read  unit  1. 

fc.  Write  unit  2  (8  card-two-digit  systems  summary  records-- 
forma t  R2) . 

c.  Write  unit  3  (7  card--aircraf t  summary  records --format  Rl) . 

10.  After  the  input  tape  has  been  processed  the  program  will 

a.  Write  an  end-of-file  on  the  tapes  on  units  2  and  3. 

b.  Rewind  and  unload  units  1,  2  and  3. 
c„  Print  an  end-of-job  message. 

d.  Halt  st  IC  -  3128. 


Operation  3 

Operation  B  is  RT008:  Clint  (generate  9  card)  step  15  on  the 
Recovery  Sequence  Flowchart. 

1.  Remove  the  tables  and  control  cards  fnxn  program  used  in 
Operation  A  (steps  1-3)  and  place  them  between  card  numbers 
0021  and  0022  of  the  Clint  9-card  (RT008)  object  program, 

Fig.  17. 

2.  Place  the  tape  input  control  card  behind  the  last  card  of 
the  object  program.  (See  step  4,  Operation  A.) 

3.  Follow  steps  5-10  listed  in  Operation  A  with  these  changes: 
a.  Scratch  tape  is  not  required  on  unit  3. 

d.  The  tape  written  on  unit  2  contains  the  9-card  work  center 
summary  records  (format  R3) . 

c.  Program  will  halt  at  IC  «  2918. 


Fig.  16 


Clint  (generate  7  and  8  card)  program  setup 
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PROGRAM  RT009;  RECOVERY  HISTOGRAM  (RECSUM) 


Purpose 

This  is  a  special  purpose  program  that  processes  only  Clint  output. 
It  generates  a  one-page  general  summary  with  detailed  backup  pages 
showing  a  pictorial  and  numerical  summary  of  aircraft  recovery  and  turn- 
aiwund,  as  well  as  similar  summaries  of  work  center  and  work  unit  code 
data. 


Method 

1.  The  program  requires: 

a.  A  general  title  card  (format  CIO)  to  define  the  data 
sample . 

b.  Two  subtitle  cards  (format  Cll)  to  define  the  mnemonic 
codes  appearing  in  both  sides  of  the  histogram. 

c.  A  field  locator  card  (format  C3).  This  control  card 
will  contain  the  locations  of  the  major  and  minor  control 
fields--the  locations  of  the  characters  to  be  printed  in 
the  left  and  right  histogram;  the  location  of  the  data 
field  the  program  is  to  treat  in  detail;  the  print  posi¬ 
tion  for  printing  of  asterisks  to  identify  the  item  being 
detailed.  Data  must  be  sorted  by  major  and  minor. 

2.  The  progran  plots  the  mnemonics  in  the  left  and  right  histo¬ 
gram  by  converting  the  value  of  the  item  being  detailed  from 
hours  and  tenths  to  quarter-hour  segments.  The  result  of  the 
computation  is  used  as  an  index  for  locating  the  column  in 
the  matrices  where  the  mnemonic  will  be  plotted.  The  rows  in 
the  columns  are  searched  until  a  blank  cell  is  found  for  re¬ 
ceiving  the  mnemonic.  If  all  cells  in  a  column  are  full,  the 
mnemonic  does  not  get  plotted;  however,  a  count  is  made  of  all 
items  that  exceed  the  bounds  of  the  matrices. 

3.  While  the  program  is  computing  and  plotting  the  mnemonics,  it 
is  also  summarizing  other  data  from  the  records  (such  as  man¬ 
hours,  flying  time  and  gross  recovery).  The  summaries  are 
used  for  the  statistical  printout  below  the  histogram  and, 
for  selected  minors,  writing  a  summary  tape. 

U.  When  the  program  senses  a  change  in  minor  control,  the  minor 
summary  page  is  printed  and  all  minor  working  cells  ar;  reset 
to  receive  the  data  from  the  next  minor  control  group.  The 
same  procedure  is  followed  when  a  change  in  major  control  is 
sensed. 
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Operation 

This  operation  describes  steps  1  and  2  on  the  Analysis  Sequence 
Flowchart. 

1.  Sort  the  7-card  summary  tape  (generated  on  step  34  of  the 
Recovery  Sequence  Flowchart)  in  the  following  sequence. 

Major  Col.  2  record  type 

Minor  Col.  21  S/'F/L  sequence  code 

The  sorted  output  tape  is  tape  T3. 

2.  Punch  a  general  title  card  (format  CIO): 

Column 

1  - ►  80 

SAMPLE  AIRCRAFT  TURNAROUND  TIME  DISTRIBUTION- -S /F/L 

3.  Punch  two  subtitle  cards  to  define  the  mnemonics  to  be 
printed  in  the  left  and  right  histogram  (format  C 1 1) : 

Left  histogram: 

Column 

15  ►  80 

SINGLE,  LAST  AND  ALL  OTHER  SORTIES 

Right  histogram 
Co lumn 

15  *.  80 

SORTIE  TYPE 

4.  Punch  a  field  locator  control  card  (format  C3) : 


Co lumns 

Punch 

1-3 

402 

Major  cont ro 1 - -high-order  position 

4-  *• 

402 

Major  control-- low-order  position 

7-9 

421 

Minor  control--high-order  position 

10-  12 

421 

Minor  control- - low-order  position 

13-15 

421 

Location  of  left  histogram  character 

16-18 

416 

Location  of  right  histogram  character 

19-21 

442 

Location  of  data  variable 

22-24 

235 

Asterisk  print  location 

25-26 

01 

Count  of  input  tapes 

80 

$(11 

-3-8)  Card  identity 

5.  Place  the  control  cards,  in  the  sequence  as  listed  above, 
behind  the  object  program,  Fig.  18. 

6.  Mount  the  input  tape  (tape  T3)  on  unit  1. 

7.  Sense  switches  I/O,  A--"on". 

8.  Load  anu  go  object  program  and  control  card. 
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9.  Program  will 

a.  Read  tape. 

b.  Print  a  one-page  histogram  for  each  change  sensed  in  the 
minor  control  field  (in  this  instance,  for  each  S/F/L 
code) . 

c.  Print  a  one-page  histogram  for  each  change  sensed  ..n  the 
major  control  field  (in  this  instance,  for  each  recoru 
type),  Pig.  19. 

d.  Rewind  and  unload  the  tape  on  unit  1  after  all  data  have 
been  processed. 

e.  Print  an  end-of-Job  message. 

f.  Halt  at  IC  -  4233. 


Fig.  18  --  Recovery  histogram  (RECSUM)  program  setup 


SAMPLE  A  I  PC  A  Af  T  Tii'  .  4HQUHO  TIME  DISTRIBUTION  -  S/E/L 


O  Q  2*  O  O  C 

Q  o  O 
t  a  x 
O  z 
Q  Z  z 
0000 
z  o 
0*0 


OZOi 

o  z  z  : 

Z  X  T  Z  C 

z  c  q  z  z  : 

Z  Z  3 

o  o  o  c  c 

OO  Q  Z  Z  c 

a  z  z  z  z  c 

ozzzzzoa; 

OZZZQQQZ: 

zQzzozaoa 3 
oozzzrzzoc 
z  z  z  e 


Z  Z  Z  t 

zozzooozaozaoozo: 

z  a  z  z  o  q  a  t 
zzzzooooozzooaozoot 
zooozzzaoooooozi 


V*  r*>  4) 

*  « 

C  *-  • 


S'  S'  ^ 

•S'  s*  _i  «j  t*. 

N*  V*  W 

W  -»  ^ 
J  li  14 

**  4*  j  W 


v*  »/i  w*  — 1  w  -  t  4  4  I 

—*  S  ^  m*  ^  —  4  4  4  < 


I  W  4  4  4  4  4  ' 
4  4  4  4  4  4  1 


v  —  O  <7-  «  1 


Fig.  19  --  Aircraft  turnaround  time  distribution 
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PROCRAM  RTOIO:  HOURLY  FREQUENCY  ACCUM/SELECT  (HFA) 

Purpose 

Thia  general  purpose  program  Is  used  to  produce  a  summary  card 
containing  the  maximum  number  of  times  an  event  happens  each  hour 
across  a  24-hour  period.  Examples  are  the  count  of  sortie  touchdowns 
each  hour,  the  nunber  of  men  available  each  hour,  and  the  maximum 
number  of  men  working  each  hour. 


Method 

1.  The  program  requires  a  control  card  (format  C12)  punched 
with  the  following:  the  code  of  the  type  of  record  oeing 
processed;  the  location  of  the  controlling  data  field  (such 
as  work  center  or  tall  number);  and,  if  there  is  a  value  to 

be  summed,  the  location  of  the  value  (crew  6ize  is  an  example). 
The  generated  output  may  be  coded  in  Col.  80  by  punching  the 
desired  code  In  Col.  79  of  the  control  card. 

2.  After  reading  and  storing  the  control  card,  the  program  reads 
and  processes  the  selected  records  by  converting  the  start 
and  stop  rimes  to  minutes.  The  converted  times  are  used  as 
parameters  for  adding  a  value  (from  the  data  if  the  location 
is  punched  in  the  control  card.  A  "1"  is  added  if  the  field 
in  the  control  card  is  blank)  into  a  matrix  representing  the 
1440-minute  day.  There  are  144U,  4-position  counters  for 
accumulating  the  counts.  The  value  is  added  to  the  minutes, 
starting  and  ending  with  the  parameters  of  the  start  and  stop 
times.  As  an  example: 

Stirt  Time  Stop  Time 
1000  1200 

will  be  converted  to  minutes 

600  720 

The  value  will  be  added  in  counters  bOC-  through  720. 

3.  When  a  change  in  c.ntrol  is  sensed,  the  program  sepe'-ates  the 
matrix  into  24  bC-minuie  segments.  Each  minute  in  each  seg¬ 
ment  is  tested  to  find  the  largest  value  in  that  segment  for 
moving  to  the  output  record.  The  generated  output  record  then 
contains  the  largest  value  for  each  of  the  24  hours  in  the 
control  group.  The  program  resets  all  of  the  counters  to  zero 
and  continues  to  process  the  next  group. 
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Operation 

This  operation  describes  steps  1  through  3  on  the  Manpower 
Uti -izatio..  c>qufcnce  Flowchart.  Generate  sorbic  touchdown,  manpower 
available  and  manpower  utilized  24-hour  summary  file  for  manpower 
u’ilization  report.  (Note:  This  procedure  will  assume  a  number  of 
dail  work  center  display  tapes  have  been  merged  or  sorted  together 
in  work  center  display  sequence  to  generate  one  output  file  known  as 
tape  rtl.) 

1.  Punch  control  card  (format  C13) : 

Columns  Punch  Field  Description 

1-2  01  Count  ol  inpur  tapes 

3  F.  Card  ?vpe  to  select  and  punch 

(Code  E  is  the  manpower  available 
(format  R) ) 


2. 

Place  the  control  card 
object  program,  RT003. 

behind  the 

Compute 

Elapsed  Time 

3. 

Mount  tape  Wl  on  unit 

1. 

u . 

Sense  switches  l/C,  A, 

D-~"on". 

3. 

Load  and  go  the  object 

program  a: 

!  control 

card. 

b . 

P  r  o  g  ram  will 

a .  Read  unit  1 . 

b.  Punch  the  manpower  available  file. 

c.  Rewind  and  unload  unit  1. 

d.  Clear  the  punch  of  all  pouched  cards. 

e.  Frinr  end-of-job  message, 
f  .  Ha  It  a  t  IC  -  147  3 . 

Hold  the  punched  data  deck  for  step  24. 

Punch  control  card  (format  C12): 

Field  Description 

Work  center  f i e Id - -h i gh -ordt r  post  ion 
Work  center  f ie Id - - low-orde r  position 
Crew  size  f  ie  Id  - -h  1  gh -o  rde  r  position 
crew  size  field-- low-order  position 
Output  card  identity  code 
Input  card  type  to  accumulate 

^  ^  lace  the  control  card  behind  the  Hourly  Frequenc-  Accurr/Se  1  ec  t 

object  program,  Fig.  20. 

10.  Mount  tape  Wl  on  unit  1. 

11.  Switches  I  '0 ,  A,  B- -"on” . 

12.  Load  and  go  the  object  deck  and  control  card. 

13 .  Program  wl 1 1 

a.  Resd  unit  1. 

b.  Summarize  and  punch  the  Manpower  Utilized  file  (a  da  i  1  \ 


Co lumns 

Punch 

1-3 

0t>2 

4- b 

Obb 

!-9 

02  b 

10-12 

02b 

79 

N 

80 

0 

suomar  v  .  at ,  s  pun..  h*  ;i  tor  e«i  u  work  renter  with  Lois 
1  - 54  in  the  same  format  as  the  manpower  available  (fpjr.at 
R)  .  The  manpow* i  utilization  record  will  also  contain 
man-hours  expended  punched  in  Cels.  59-64  and  will  be 
identified  with  an  "N"  in  Col.  80). 

c.  Spread  and  print  the  hourly  summary  data  (Fig.  21). 

d.  Rewind  and  unload  unit  1. 

e.  Clear  the  punch  of  all  punched  cards. 

f.  Print  end-of-job  message. 

g.  Halt  at  IC  -  1803. 

14.  Hold  the  punched  data  deck  for  step  24. 

15.  Obtain  the  sortie  flown  data  deck  (from  step  7  on  the 

Recovery  Sequence  Flowchart)  and  sort: 

Major  Cola.  11-12  N  month 

Minor  Cols.  9-10  N  day 

17.  Punch  control  card  (format  C12) : 


Columns 

1-3 

Leaye  Blank 

Field  Description 

Item  control  (will  generate  a  blank 

4-6 

Leave  Blank 

field,  Cols.  1-5  of  output). 

7-9 

Leave  Blank 

Field  to  accumulate  (no  entry  in  Cols 

10-12 

Leave  Blank 

7-12  causes  a  "l”  to  be  accumulated). 

79 

A 

Output  card  identity  code. 

80 

2 

Input  card  type  to  accumulate. 

18.  Place  the  control  card  in  front  of  the  sortie  deck. 

19.  Place  the  control  card  and  sortie  deck  behind  the  Hourly 
Frequency  Accum/Se  lect  object  program, 

20.  Sense  switches  I/O,  ■*  "on". 

21.  Load  and  go  the  object  program,  control  card  and  data  deck. 

22.  Program  will 

a.  Read  cards. 

b.  Summarize  and  punch  the  Sortie  Touchdown  file.  (A 
summary  card  is  punched  for  each  day  with  Cols.  6-54  in 
the  same  format  as  format  R.  Columns  1-5  will  be  blank. 
Flying  time  for  all  sorties  for  the  day  will  be  punched 
in  Cols.  59-64.  The  sumary  card  will  be  identified  wit; 
an  "A"  in  Col.  80.) 

c.  Spread  and  print  the  hourly  summary  data  (Fig.  22). 

d.  Clear  the  punch  of  all  punched  cards. 

e.  Print  end-of-job  message. 

f.  Halt  at  IC  -  1803. 

23.  Maintain  the  sequence  of  the  punched  data  deck  and  hold  for 
step  25. 

24.  Combine  the  Manpower  Available  file  (Col.  80*E,  from  step  7 / 
and  the  Manpower  Utilized  file  (Col.  80“^,  from  step  14)  and 
sort : 


Place  the  Sortie  Touchdown  file  (Col.  80-A.  from  step  23) 
in  front  of  the  sorted  Manpower  Available  and  Utilized 
file  (from  step  24). 

The  combined  deck  is  the  input  to  the  Marlh>  ver  Utilization 
program  (RTO 1 1) . 


Fig.  20  --  Hourly  frequence  accum/seiect  (Hf A)  program  setup 


MANPOWER  UTILISATION  HOURLY  SUMMARY 
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Fig.  21  --  Manpower  utilization  hourly  su'.nmary 


PROGRAM  RTOll:  MANPOWER  UTILIZATION 


Purpose 

This  program  it  used  to  generate  a  detail  printout,  by  work  center 
for  selected  periods,  showing  on  separate  pages  the  counts,  in  a  24-hour 
spread,  of  the  manpower  available  and  the  manpower  utilized  for  each 
day  in  the  period.  A  third  page  is  generated  showing  summaries  of  the 
first  two.  Inputs  to  this  program  are  generated  by  the  Hourly/Frequency/ 
Accum/Select  Program  (RT010). 

Method 

Three  sets  of  records  (manpower  utilization,  Col.  80  m  N;  manpower 
available,  Col.  80  -  E;  anu  sortie  touchdown,  Col.  80  -  A)  are  combined 
and  sorted  by  date  (minor) ,  card  type  and  work  center  (major) .  The 
records  are  read  and  detail  listed  spreading  the  hourly  summaries  across 
the  page.  Hourly  values  are  summed  to  produce  an  average  for  each  work 
center  processed  in  the  sample.  The  sums  are  divided  by  the  count  of 
input  records  to  develop  the  average.  The  averages  are  printed  at  the 
ena  ot  each  type  of  record  and  are  also  printed  on  a  summary  page  for 
each  work  center.  The  summary  page  contains  the  hourly  utilization 
rates  (number  of  men  utilized  divided  by  number  of  men  available), 
total  number  of  sorties,  total  .zan-hours  and  man-hour  utilization  rate. 

If  desired,  tne  of f -equipment  man-hours  may  be  included  in  the 
sunmary.  This  i?  accomplished  by  adding  a  deck  ol  work  center  ott- 
equipment  summary  data  (see  format  AA) .  One  summary  card  is  required 
for  er  h  worn  center  for  each  day. 

Operation 

This  operation  describes  step  7  on  the  Manpower  Utilization  Sequence 

Flowchart. 

1.  Punch  title  card  (format  C5): 

Columns  Punch  Field  Description 

1  (11-3-8)  punch  card  identity 

2-61  (see  below)  title 

2  _ 30 

SAMPLE- -MANPOWER  UTILIZATION 
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Place  tiie  following,  in  the  sequence  listed,  behind  the 
object  program,  Fi?.  12: 

Work  center  master  table  (format  Ml' 

Title  card  (foTT"'t  C5) 

Data  deck  (from  step  6  of  the  Manpower  Utilization 
Sequence  Flowchart.) 

Sense  swithhes  I/O,  A--"on". 

Load  and  go  the  object  program,  table,  title  card  and  data 
deck . 

Program  will 

a.  Read  cards. 

b.  List  each  data  card,  Figs.  24-27. 

c.  Print  a  summary  line  and  eject  to  a  new  page  on  a 
change  of  card  type. 

d.  Eject  and  print  a  summary  page  on  a  change  of  work 
center  code. 

When  reader  stops,  press  start  to  process  last  cards. 

P  rogram  wi 1 1 

a.  Print  end-of-job  message. 

b.  Halt  at  IC  -  4704. 


Fig.  23  --  Manpower  utilization  program  setup 


0*11*  «ANP(.Wf*  AVMlAPlf,  f-tf  NCjNTm  01  SAMPl  t  -  KANPOwfctt  UTILIZATION 
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P30GRAM  RT012;  ANALYSIS  OF  VARIANCE  (ANOVA) 


Purpose 

This  general  purpose  program  can  be  used  to 

1.  Frequency  count  records:  *  " N "  on  the  printout. 

2.  Accu.nulate  a  data  field:  *■  ’'TOTALS"  on  the  printout. 

3.  Compute  means  (Total/N) :  ■  "MEANS”  on  the  printout. 

4.  Compute  break-rates,  break  averages  and  variances  for 
samples  and  subsamples.  Subsample  means  are  tagged  with 
asterisks  to  denote  statistical  significance. 

5.  Print  a  distribution  of  the  subsamples  grouped  in  half-sigma 
units  from  the  sample  means:  *  "FREQUENCY  COUNTS"  on  the 
printout 

Method 

1.  The  program  processes  either  a  card  or  unblocked  tape  input 
file  sorted  in  a  major  (sample) ,  minor  (subsample)  sequence. 

2.  Three  title  cards  (format  C21)  may  be  used  to  describe  the 
printout;  however,  only  one  title  card  is  required.  The 
remaining  two  cards  are  optional. 

3.  A  field  locator  card  (format  C2)  is  required  by  the  program  to 

a.  Identify  the  high-  and  low-order  addresses  oA  the  major 
and  minor  control  fields. 

b.  Identify  the  high-  and  low-order  address  of  the  data 
field  used  in  the  computations.  The  program  assumes  the 
field  to  have  one  decimal  place.  Data  sample  that  are 
whole  numbers  may  be  processed  as  one-position  decimal 
numbers  by  punching  any  valid  character  in  Col.  41  of 
this  control  card. 

c.  Tell  the  program  the  count  of  pages  if  the  option  to 
print  a  sample  of  the  input  data  is  being  executed. 

d.  Tell  the  program  the  sortie  count  if  break-rates  or  break 
averages  are  being  computed  for  each  subsample. 

4.  The  program  uses  a  work  tape  (on  Unit  6)  as  intermediate 
storage;  therefore,  there  is  virtually  no  limit  to  sample 
or  subsample  size.  As  each  record  is  read  in  it  is  fre¬ 
quency  counted,  summed,  squared  and  summed  (to  get  Z)X  and 
Z  X^) ,  and  written  (stored)  on  the  work  tape. 

5.  When  the  program  senses  a  change  in  the  major  control,  it 
rewinds  the  work  tape  --d  proceeds  to  compute  subsample  means, 
N,  raw  score  totals  an.  variances,  as  well  as  a  distribution 
of  the  subsamples. 
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6.  Switch  option  allows 

a.  Punching  the  results  of  computations  for  input  to  chi- 
squa  re . 

b.  Excluding  zero  data  from  the  compu  ">tions. 

c.  Printing  break-rates  or  break  averages. 


Operation 


This  operation  describes  step  3  on  the  Analysis  Sequence  Flowchart, 

1.  Punch  the  title  card  (format  C21): 

Card  Column  1  Columns  2-80 
1  H  (Use  for  Title) 

2.  Punch  a  field  locator  card  (format  C2) : 

Columns  Punch  Field  Description 


Columns  Punch 

1-9  Leave  Blank 

10-11  02 

12  "X:'  (11  Zone) 

13-14  02 


15-19  Leave  Blank 
20-21  21 

22  "X"  (11  Zone) 

23-24  21 

25-29  Leave  Blank 
30-31  38 

32  "X"  (11  Zone) 

33-34  42 


Major  control--high-order  position 
Major  control--high-order  position 
Minor  control-- low-order  position 
Minor  control-- low-order  position 
Data  variable--high-order  position 
Data  variable-- low-order  position 


3.  Place  the  title  cards  and  control  card  behind  the  object 

program,  Fig.  28. 

4.  Mount  the  input  tape  (tape  T3)  on  unit  2. 

5.  Mount  a  scratch  tape  on  unit  6. 

6.  Sense  switches  I/O,  A,  E--”on". 

7.  Load  and  go  object  program,  title  and  control  cards. 

8.  Program  will 

a.  Read  and  block  records  from  unit  2  and  write  them  on 
unit  6. 

b.  Rewind  unit  6  when  a  change  in  the  major  control  field 
has  been  sensed. 

C.  Read  unit  6;  compute  and  print  subsamplr  neans,  N,  raw 
score  to  totals  and  variances,  and  punch  a  summary  card 
(format  X)  for  each  subsample,  Fig 
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d.  Rewind  unit  6  and  repeat  6tepB  a,  b  and  c  until  all 
data  have  been  processed. 

e.  Rewind  and  unload  tne  tapes  on  units  2  and  t>  after  all 
data  have  been  processed. 

f.  Print  end-of-job  message. 

g.  Halt  at  IC  “  5936. 


Fig.  28 


Analysis  of  variance  (ANOVA)  program  setup 
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PROCRAM  RTG13 :  CHI-SQUARE* 


Purpose 

This  program  is  used  to  generate  a  printout  showing  statistical 
comparisons  among  frequency  data.  It  computes 

1.  Chi-square  for  both  dichotomous  and  nondichotomous  data 
(under  sense  switch  control)  . 

2.  An  approximated  probability  (alpha)  level. 

3-  Observed  frequency  means. 

Method 

1.  The  program  requires  a  title  card  (format  C15)  and  a  field 
locator  control  card  (format  C16) .  Information  punched  in 
the  control  card  locates  the  columi  positions  of  the  base¬ 
line,  observed  frequency,  category  identification  and  maior 
control.  Data  must  be  sorted  by  major;  various  sub-sortings 
are  optional.  These  four  elements  of  data  are  required  to 
produce  the  Chi-square  printout. 

2.  The  program  assumes  the  base-line  and  observed  frequency  to 
be  equal  to  or  less  than  six  digits  with  no  decimal  position 
allowed.  The  category  identifier  is  assumed  to  be  three 
characters . 

3.  The  program  reads  and  stores  the  base-line,  observed  frequency 
and  category  identifier  for  each  member  in  the  sample  (sample 
size  is  limited  to  200  members).  The  mean  for  each  record  is 
computed  when  it  is  being  processed.  The  mean  for  the  recoid 
is  stored  for  printing  and  summed  for  developing  the  unweighted 
grand  mean.  The  base  line  and  observed  frequencies  are  summed 
to  obtain  totals  for  the  sample.  When  all  records  have  been 
read  and  stored,  the  program 

a.  Computes  the  weighted  mean  for  the  sample. 

b.  Converts  the  mean  of  each  member  to  Z-scores  for  plotting 
the  category  identifier. 

c.  Computes  the  theoretical  frequency  for  each  member  in  the 
sample . 

d.  Computes  D2/ET  (observed  minus  theoretical  squared). 

e.  Computes  Chi-square  for  the  sar.ple. 

f.  Tests  and  identifies  numbers  that  are  statistically 
significant . 


A.  Sweetland,  Some  Statistical  Methods  for  Maintenance  Analysis, 
The  RAND  Corporation,  RM-4443-PR,  April  1966. 
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This  operation  describes  step  4  on  the  Analysis  Sequence  Flowchart. 

1.  Punch  the  title  card  (format  C15)  using  Cols.  1-79.  Col.  80 
must  contain  a  'fi2"  zone  punch. 

2.  Punch  the  field  locator  control  card  (format  C16) : 


Columns 

Punch 

Field  Identification 

1-3 

4rjl 

Base-line 

count--high-order  position 

4-  6 

404 

Base-line 

count-- low 

-order  position 

7-9 

409 

Observed 

count--high-order  position 

10-12 

412 

Observed 

count-- low- 

order  position 

13-15 

4  if" 

Category 

identif ier- 

-high-order  position 

16- 18 

418 

Category 

identif ier- 

-low-'rder  position 

19-21 

473 

Major  control--high- 

oro.  position 

23-24 

47  7 

Major  control- - low-order  position 

to 

"11’*  Zone  Punch 

3.  Place  the  titie  card  and  control  card  behind  the  object  program, 
Fig.  30. 

4.  Place  the  punched  output  (format  X)  from  the  Analysis  of 
Variance  program  behind  the  control  card. 

5.  Sense  switches  I/O,  A~-"onn. 

6.  Load  and  go  object  program,  title  card,  control  card. 

7.  Frogram  will  read  cards  and  load  all  data  variables  in  core. 

8.  When  reader  stops,  piess  start  to  process  last  cards. 

9.  Program  will 

a.  Print  the  results  of  the  Chi-square  computation,  Fig.  31. 

b.  Print  an  end-of-job  message. 

c.  Halt  at  IC  “  1483. 
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PROGRAM  RT014:  CORRELATION  MATRIX 


Purpose 

This  program  will  correlate  2  to  12  variablec  and  will  print  an 
N  x  N  matrix  of  Pearson  product-moment  correlation  coefficients,  Fig. 
33c.  The  program  also  prints  two  sets  of  means  and  standard  deviations, 
Fig.  33b:  one  based  on  all  of  the  data  records,  and  the  other  based 
on  data  greater  than  zero.  If  desired,  a  test  for  and  printout  of 
questionable  independent  variables  may  be  generated,  Fig.  33d. 


Method 

1.  The  program  requires 

a.  A  general  title  card  (format  C18)  to  describe  the  printout. 

b.  A  field  locator  card  (format  C 1 7)  for  each  variable  being 
processed.  The  card  may  also  contain  a  title  to  describe 
the  variable  on  the  printout,  Fig.  33a. 

c.  A  -topper  card  (format  C19)  to  indicate  the  loading  of  the 
field  locator  table  has  ended. 

d.  A  dependent  variable  selector  card  (format  C20)  if  the 
test  for  questionable  independent  variables  is  being  made. 
This  card  is  optional. 

e.  All  input  data  to  be  one  decimal  place  and  all  variables 
to  be  on  the  same  record.  Variables  that  are  whole  numbers 
will  be  handled  as  one-position  decimal  by  the  program  if 
Col.  18  in  the  field  locator  card  is  punched  with  any 
valid  character.  (The  computer  left  adjusts  the  data 
field  by  position  when  Col.  18  is  punched.) 

f.  Sorting  of  the  input  file  is  unnecessary. 

Calculation  of  the  correlation  coefficient,  "r",  is  based  on 
the  following  equation: 


r 

xy 


E«  - 


(E*)(E  *) 


V 


ie  *: 


E  1 


E* 


2. 


'MHtK 


4 


As  t-ath  record  is  read,  the  variables  are  transferred  to  a 
work  area  where 

a.  X-variables  are  summed. 

b.  X-variables  are  squared  and  summed. 

c.  Y-variables  are  summed. 

d.  Y-variables  are  squared  and  summed. 

When  all  the  data  have  been  read  in,  the  program  computes  and 
prints 

a.  Two  sets  of  means  and  standard  deviations- -one  based  on 
all  records,  the  other  based  on  data  greater  than  zero. 

b.  The  correlation  matrix,  plus  its  mirror  Image. 

c.  If  the  switch  is  set,  the  results  of  the  dependent  vari¬ 
able  test. 


Operation 

This  operation  describes  step  5  on  the  Analysis  Sequence  Flowchart, 


1.  Punch  title  card  (format  C18): 
Column  Punch 


Field  Designation 


1  ","(0-3-8  Punch)  Card  identity 

2-80  (see  below)  Title 

SAMPLE  7-CARD  SUMMARY  FILE 

2.  Punch  field  locator  control  cards  (format  C17)  as  shown  below. 


MATRIX 

COLUMN 

HEAPING 


FIELD 

LOC.A 

ri  'N 

HIGH 

LOW 

ORDER 

ORDER 

Pennon 

Position 

L  A  Gu 
PEL  AY 
NET 

GR0SS 

♦  +  *  -*■  + 

N  0  R  S 

♦  -♦ — » — 

W0RM 

- »*♦*  * 

U  N  I  TS 
MAN*  VR 

fTy  Vr 


II 


9 


141516 


2t 

♦  — 4-  —  •  — *  • 

A3  03  7 

Vf  oVa 

43  04  7 

4  ?  oVjL 

5  3  OS' 7 

5  t  Q  SO 
Vf  OSS 

6  6  OSt 
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3.  Punch  table  loading  stopper  card  (format  C19): 

Columns  Punch  Field  description 

1  *(11-4-8  Punch)  Card  identity 

4.  Punch  dependent  variable  selector  card  (format  C20) : 


Co lumns 

Punch 

Field  Description 

1 

(3-8  Punch) 

Card  identity 

2-3 

03 

First  variable  to  test 

4-5 

08 

Second  variable  to  test 

5.  Place  the  title  card,  variable  field  selector  cards,  stopper 
card  and  dependent  variab’e  selector  card,  in  the  order  listed, 
behind  the  object  program,  Fig.  32. 

6.  Mount  input  tape  (tape  T3)  on  unit  1. 

7.  Sense  switches  I/O,  A,  C,  E--"on”. 

8.  Load  and  go  the  object  program  and  control  cards. 

9.  Program  will 


a . 

Read  the  tape  on  unit  1  to  end-of-file. 

b. 

Print  two  sets  of  means  and  standard  deviations 
variable . 

for 

each 

c  . 

Print  the  correlation  matrix. 

d. 

Print  the  results  of  the  dependent  variable  test 
variable  selected. 

for 

each 

e . 

Rewind  and  unload  the  input  tape. 

f . 

Print  an  end-of-Job  message. 

g 

Halt  at  IC  -  7400. 

Fig.  3 


Correlation  matrix  program  setup 
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Fig.  33d  --  Correlation  matrix:  dependent  variable  test 
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PROGRAM  RT015:  AGE  DISPLAY 


Purpose 

This  program  producer  a  printout  designed  to  show  flight-line  AGE 
utilization  (both  active  and  standing).  It  is  in  a  format  similar  to 
the  tail  number  and  work  center  displays;  however,  instead  of  using 
just  a  start  and  stop  time,  this  program  also  uses  a  spot  and  remove 
time  to  compute  standing  or  inactive  time. 


Method 

1.  This  program  processes  one  type  of  record,  format  S,  with 
Col.  80=F. 

2.  The  6  pot ,  start,  stop  and  remove  times  are  converted  to 
quarter-hour  segments,  as  in  the  tail  number  and  work  center 
displays,  for  plotting  the  status  of  equipment.  The  "A" 
printed  on  the  display  shows  when  AGE  is  being  used.  The 
dots  show  the  time  the  equipment  was  standing  by  the  aircraft 
not  being  used. 

3.  The  summary  line  shows  the  count  of  the  quarter-hour  segnents 
in  which  an  "A"  appears. 


Operation 


1.  Punch  control  card  (format  Cl 3): 

Columns  Punch  Field  Description 

1-2  01  Count  on  input  tapes 

3  F  Card  type  t.^  select  and  punch  (code  F  is  AGE 

utilization  in  detail,  .  rmat  S) 

2.  Place  the  control  card  behind  the  Compute  Elapsed  Time  object 
program  (RT003)  . 

3.  Mount  tape  T2  on  unit  1. 

4.  Sense  switches  I/O,  A,  D--"on". 

5.  Load  and  go  object  program  and  control  card. 

6.  Program  will 

a.  Read  unit  1. 

b.  Punch  AGE  utilization  file. 

c.  Rewind  and  unload  unit  1. 

d.  Clear  the  punch  of  all  punched  cards. 

e.  Print  end-of-Job  message. 

f.  Halt  at  IC  -  1473. 


7. 
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8. 

9. 

10. 

11. 


12. 

13. 


Sort  the 

punched 

deck: 

Ma  jor 

Cols , 

65  -66 

N 

AGE 

code 

j 

Cols . 

11-12 

N 

start --month 

Cols. 

9-10 

N 

--day 

Minor 

Cols. 

13-16 

N 

--clock  time 

Place  the 

sorted 

deck  1 

behind 

the 

AGE  Utilization 

object  program  (RT015) ,  Fig.  34. 

Sense  switches  I/O,  A, 

Load  and  go  object  program  and  data  deck. 

Program  will 

a.  Read  and  print  the  data  deck  in  display  format,  Fig.  35. 

b.  Print  a  summary  line  and  eject  to  a  new  page  on  each 
change  in  AGE  code  or  date. 

When  reader  stops,  press  start  to  process  last  cards. 

Program  will 

a.  Print  an  end-of-job  message. 

b.  Halt  at  IC  -  2224. 


Fig.  34 


AGE  display  program  setup 


otic  IM-O!  *  Of  EjulP^ENT  TYPE  CH  H  YDk  A  Ul  !  C  *Ult  PJY 
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PROGRAM  RT016:  DEVIATION-DEGRADATION  (DEVDEG) 


Purpose 

This  program  is  used  to  list  the  edited  output  (Col.  80  -  H, 
format  U)  of  the  form  308,  showing  in  detail  the  tail  number,  date, 
time,  work  unit  code,  deviation  code,  call  sign  and  verbal  corment. 

The  program  prints  a  frequency  count  when  a  change  in  control  is 
sensed  on  the  deviation  code. 

Method 

The  mission  deviation-degradation  file,  Col.  80  »  H,  is  sorted 
on  deviation  code  (Cols.  7-8)  and  listed  to  produce  a  detailed  print¬ 
out  and  frequency  count  by  deviation  code. 

Operat ion 

1.  Punch  control  card  (format  CI3): 

Columns  Punch  Field  Description 

1-2  01  Coun  of  input  tapes 

3  H  Card  type  to  select  and  punch 

(code  H  is  deviation/degradation 
comment ,  format  0) 

2.  Place  the  control  card  behind  the  Compute  Elapsed  Time 
object  program  (RT003) . 

3.  Mount  tape  T2  on  unit  1. 

4.  Sense  switches  I/O,  A,  D--"on". 

5.  Lrad  and  go  the  object  program  and  control  card. 

6.  Program  will 

a.  Read  unit  1. 

b.  Punch  deviation/degradation  comment  file, 

c.  Rewind  and  unload  unit  1. 

d.  Clear  the  punch  of  all  punched  cards. 

e.  Print  end-of-job  message. 

f.  Halt  at  IC  -  1473. 

7.  Sort  the  punched  data  deck: 

Columns  Field  Description 

7-8  AN  Deviation/degradation  code 

8.  Place  the  sorted  deck  behind  the  DEVDEG  object  program,  Fig.  36, 
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I 

i 

l 

i 

| 

9.  Sense  switches  I/O,  A,  B--"on". 

10.  Load  and  go  the  object  program  and  data  deck,  Fig.  37. 

11.  Program  will 

a.  Read  and  list  the  data  deck. 

b.  Print  a  frequency  count  (card  count)  on  each  change 
In  deviation/degradation  code. 

12.  When  reader  stops,  press  start  to  process  last  cards. 

13.  Program  will 

j  a.  rrlnt  an  end-of-Job  message. 

b.  Halt  at  IC  -  337. 


Fig.  36  --  Deviation  and  degradation  (DEVDEG)  analyses  program  setup 
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Fits-  57  --  Deviation  and  degradation  analysi 
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PROGRAM  RT017:  FORM  305  GENERATOR 


Purpose 

This  program  is  used  to  generate  form  305  (Manpower  Availability). 
The  program  lists  the  2-digit  work  center  code,  the  5-digit  work  center 
code,  and  the  name  of  each  work  center  involved. 

Method 

For  each  work  center,  a  card  is  provided  with  the  name  of  the  work 
center  and  its  corresponding  2-digit  and  5-digit  codes  keypunched  in 
Cols.  01-48. 

Operation 

1.  Place  the  work  center  table  (format  Ml)  behind  toe  form  305 
Generator  object  program,  Fig.  38. 

2.  Sense  switches  I/O,  A--"on". 

3.  Load  and  go  the  object  program  and  control  cards. 

4.  Program  wi 1 1 

a.  Read  cards 

b.  Print  the  form  305,  Fig.  39. 

5.  Whin  the  reader  stops,  press  start  to  process  last  card. 

6.  Program  will  halt  at  IC  ■  337. 


Fig.  38  --  Form  305  generator  program  setup 
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PROGRAM  RT018:  MANPOWER  MATRIX 


Purpose 

This  program  prints  a  frequency  J.istribution  of  hourly  events  for 
a  24-hour  period.  The  pictorial  display,  Fig.  41,  is  a  useful  tool  for 
assisting  management  in  determining  preferred  distributions  of  resources 
over  a  24-hour  period.  Distributions  are  displayed  vertically  to  show 
the  ebb  and  flow  of  daily  events. 

Although  this  program  was  designed  to  display  manpower  data,  its 
use  was  extended  with  the  development  of  the  Hourly  Frequency  Accumulate 
Select  program  (RT010).  The  inputs  to  the  Manpower  Matrix  program  are 
the  summary  cards  created  by  program  RT010;  therefore,  a  variety  of 
types  of  data  can  be  selected  from  the  file  (i.e.,  the  reformatted  or 
Oxnard  format  file)  and  pictorially  displayed.  The  data  displayed  in 
the  sample  printout.  Fig.  41,  are  the  manpower  utilization  data  dis¬ 
played  in  Fig.  25. 

Method 

1.  The  program  requires  a  title  card  (format  C5)  to  define  the 
data  sample. 

2.  The  program  accepts  as  input  the  24-hour  spread  summary  card 
(format  W)  generated  by  the  Hourly  Frequency  Accumulate  Select 
program  (RT010).  The  input  deck  must  be  ordered  on  Cols.  1-5. 

3.  The  program  is  constructed  of  a  45  by  48  array  (45  rows  for 
an  item  value  range  of  0  to  44;  24  columns  of  2  positions 
each  for  frequency  counting  the  hourly  number  of  occurrences). 
Counts  are  made  in  the  appropriate  item  and  hour  cell  of  the 
array  by  selecting  an  hourly  field  from  the  input  card  and 
multiplying  its  value  by  48.  The  product  is  then  used  as  the 
index  value  to  locate  the  cell  in  the  array. 

4.  When  a  change  in  control  is  sensed  (Cols.  1-5)  the  contents 
of  the  array  are  printed  and  cleared  (Fig.  41). 


Operation 

This  operation  describes  steps  8  and  9  on  the  Manpower  Utilization 
Sequence  Flowchart. 

1.  Maintain  the  sequence  of  the  Manpower  and  Sortie  summary  deck 
and  sort  Col.  80  (AN). 
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2. 

3. 

4. 


5. 

6. 

7, 

8. 
9. 


10. 

11. 


Hold  aside  cards  not  punched  with  Col.  80*N. 
Call  Col.  80*N  cards  deck  Ml. 


Punch  a  tit 

le  card  (format 

C5)  as  follows: 

Columns 

Punch 

Field  Description 

1 

$(11-3-8  punch) 

Card  identity 

2-29 

(See  below) 

Title 

2 

29 

9  JANUARY  THROUGH  18  JANUARY 


Place  data  deck  Ml  (from  step  3  above)  behind  the  title  card 

Place  the  deck  behind  the  Manpower  Matrix  object  program, 
Fig.  40. 

Sense  switches  I/O,  A--"on". 


Load  and  go  object  program  and  data  deck. 

Program  will 

a.  Read  cards. 

b.  Develop  frequency  counts  based  on  the  value  contained  in 
each  of  the  2*+-hourly  fields  on  the  card. 

c.  Card  count  the  cards  to  show  how  many  days  are  in  the 
samp le . 

d.  Print  and  clear  the  array  when  a  change  in  work  center 
code  (Cols.  1-5)  is  sensed.  Fig.  41. 

When  the  reader  stops,  press  start  to  process  the  last  cards 

Program  will 

a.  Print  an  end-of-job  message. 

b.  Halt  at  IC  -  1041 


Fig.  40  --  Manpower  matrix  program  setup 
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Appendix  A 

KEYPUNCH  FORMATS  AND  LIST  OF  FORMS  AVAILABLE  FOR  RAND/TAC  SYSTEM 


For  the  reader's  convenience,  this  appendix  lists  the  forms  in¬ 
cluded  in  Appendixes  B  through  G  of  Volume  I  for  the  RAND/TAC  system. 
Also  Included  in  this  appendix  are  the  Keypunch  Formats. 


Operations  Forms 

CL  fens  101 

Sortie  Debriefing 

CD  form  101 

Debriefing  of  Combat 

CD  form  101 

Degradation  Factors  During  Flight  to 
and  from  Target 

CD  form  101 

Degradation  Factors  During  Combat 

«D  form  101 

Combat  Crewmembers'  Comments  and 
Recommendations 

CD  form  101 

BDA 

CD  form  102 

Joint  Services  Anti-Aircraft  Fire 
Incident  and  Damage  Report 

CD  form  103 

Maintenance  Forms 

FAC  Poststrike  Debriefing  Checklist 

MIP  form  305  test/ 

RR  form  300  test 

Maintenance  Data  Collection  Record 

RAND  form  300 

Maintenance  Data  Collection  Record 

RAND  form  302 

Sorties  Flown,  Scheduled  or  Scrambled 

RAND  form  303 

Aircraft  Status  Summary 

RAND  form  305 

Manpower  Availability 

RAND  form  306 

AGE  Utilization 

RAND  form  307 

Mission  Go 

RAND  form  308 

Deviations /Degradations 

RAND  form  309 

General  Purpose  Information  Record 

RAND  form  30D 

F-4C 

Supply  Forms 

CD  form  303 

Record  of  Cannibalization 

CD  form  401  (Part 

A) 

Demand  Register 

CD  form  401  (Part 

B) 

Demand  Register 

CD  form  402 

Receipt  or  Cancellation  Register 

CD  form  403 

NORS  Register 

Personnel  Forms 

CD  form  200 

Personnel  Data  Worksheet 

CD  form  201 

Personnel  Information  Data 

CD  form  202 

Supervisor's  Information  Data 

CD  form  2C4 

Aircrew  Experience  Record 
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Facilltles  Forms 

Form  F-l 
Form  F-2 

Form  F-3 
Form  F-4 
Form  F-5 
Form  F-6 
Form  F-7 
Form  F-8 

Keypunch  Formats 

Edit  Program  Input 
F  Format  A 
Format  B 
Format  C 
Format  D 
Format  E 
Format  F  q 
Format  G 
Format  H 
Format  I 


Airfield  Facilities  Survey- -Monthly 

Airfield  Operations,  Safety  and  Weather 

Survey-Daily 

Motor  Pool  Survey — Weekly 

Electrical  Power  Generation  Survey--Monthly 

POL  Facilities  Survey — Monthly 

Munitions  Facilities  Survey-Monthly 

Supply  Facilities  Survey — Monthly 

Maintenance  Facilities  Survey--Weekly 


Debrief  Summary 

Form  300  (On-aircraft  maintenance) 

Sortie-Scheduled  and/or  Flown 

Status  Card 

Manpower  Available 

AGE  Utilization 

Mission  Go 

Deviation/Degradation 
General  Purpose  Comment 


Edit  Program  Output 
Format  J 
Format  K 
Format  L 
Format  M 
Format  N 
Format  P 
Format  Q 
Format  R 
Format  S 
Format  T 
Format  U 
Format  V 


Debrief  Summary 
On-Aircraft  Maintenance 
On-Aircraft  Work  Delay 
Sortie  Flown 

Sortie  Scheduled,  Not  Flown 

Sortie  Comment 

Aircraft  Status 

Manpower  Available 

AGE  Utilization 

Mission  Go 

Deviation/Degradation  Comment 
General  Purpose  Comment 


Program  Output  Summary  Cards 
Format  W 
Format  X 
Format  Y 
Format  Z 
Format  AA 


24-hour  Spread 
Analysis  of  Variance 
RICSUM 

Frequency  Count 

Of f-Equipraent  (AFTO  211)  Manhour 


Program  Control  Cards 
Format  Cl 
Format  C2 
Format  C3 
Format  C4 
Format  C5 


Lag/De  lay 

Analysis  of  Variance 
Aircraft  Histogram 
Table  Loading  Stopper 
Manpower  Utilization  Title  Card 
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Keypunch  Instructions  and  Format*  'Continued) 


Program  Control  Cards  (Continued) 


Format 

C6 

Edit  Program  Gangpunch  Master  Card 

Format 

C7 

Display  Program  Date  Select 

Format 

C8 

Display  Program  Tape  Output 

Format 

C9 

Tape  Input 

Format 

CIO 

General  Title  Card 

Format 

Cll 

Histogram  Title  Card 

Format 

C12 

Field  Selector 

Format 

C13 

Compute  Elapsed  Time  Program--Code 
Selector 

Format 

C14 

Frequency  Count  (FREQ)  Field  Locator  Card 

Format 

C15 

Chi-Square  Title  Card 

Format 

C16 

Chi-Square  Field 

Format 

C17 

Correlation  Field  Designation 

Format 

C18 

Correlation  General  Title  Card 

Format 

C19 

Correlation  Field  Designation  Table 
Stopper  Card 

Format 

C20 

Correlation  Independent  Variable  Test 
Control  Card 

Format 

C21 

Analysis  of  Variance  Header  Card 

Master  Tables 

Format 

Ml 

Work  Center  Master 

Format 

M2 

Tail  Number  Master 

Format 

M3 

2-Digit  System  Table 

Format 

M4 

Edit  Program  AGE  Table 

Clint  Program  Summary  Records 

Format 

R1 

Aircraf  t 

Format 

R2 

2-Digit  System 

Format 

R3 

Work  Center 

Combat  Dragon 

Card  Form  101  Operations  Cards 

Format 

CD1 

Sortie  Debriefing 

Format 

CD2 

Debriefing  of  Combat 

Format 

CD3 

En  Route  Degradation  Factors 

Format 

CD4 

Degradation  Factors  on  Target 

Format 

CD5 

Flight  Crew  Comments  and  Reconmendations 

Format 

CD6 

bjA 

Format 

CD7 

Battle  Damage  Assessment  Remarks 

Combat  Dragon  Supply  Edit 

Output  Cards 

Format 

CD8 

Demands,  Receipts,  and  Cancellations 

Format 

CD9 

Cannibalization  Tape  Format 

Format 

CD10 

NORS 

Combat  Dragon 

Supply  Edit 

Input  Cards 

Format 

CD1 1 

Demands,  Receipts,  and  Cancellations 

Format 

CD12 

Cannibalization  Card  Format 

Format 

CD13 

MORS 

MASTER  TABLES 


PROGRAM  CONTROL  CARDS 


PROGRAM  CONTROL  CARDS 


PROGRAM  CONTROL  CAROS 


PROGRAM  CONTROL  CARDS 


fliiiiiTI 


CQMUjTf  fLAPSlO  TIM/  HOCWM  -  CQOf  SIlfCTO* 


PROGRAM  CONTROL  CAROS 


CORRELATION  FIELD  DESIGNATION  TABLE  STOFFE*  CAJtD 


EDIT  PROGRAM  INPUT 


EDIT  PROGRAM  INPUT 


EDIT  PROGRAM  INPUT 


EDIT  PROGRAM  OUTPUT 


edit  program  output 
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Appendix  B 

COMBAT  DRAGON  OPERATIONS  AND  SUPPLY  EDIT  PROGRAMS 


This  appendix  describes  two  programs  required  to  edit  data  punched 
from  Combat  Dragon  form  100  (operations)  and  forms  303,  401,  402  and 
403  (supply).  The  forms  are  described  in  Volume  1  of  this  series. 

This  documentation  was  extracted  from  Volume  IV  of  the  Combat 
Dragon  exercise  final  report. 

Although  not  shown  in.  the  program  deck  setup,  each  program  should 
be  preceded  b\  the  TAC  conventional  self-loading  date  card. 


FKDCIiag  A9C02 :  CD  FORM  101  Z  CASH  EDIT 
Purp  os-? 

This  program  audits  the  data  keypunched  from  the  Combat  Dragon 
Form  101  (Col.  80-Z,  Col.  79»N  through  T)  and  provides  a  listing  of 
all  input  data  cards  with  applicable  field  headings. 

Erroneous  records  are  denoted  by  the  word  "ukKOR"  printed  to  the 
right  with  asterisks  printed  below  the  Individual  fields  containing 
errors.  The  program  checks  the  validity  of  the  following  data  entries 
mission  number,  tail  number,  dates,  times,  mission  types,  target  types 
ordnance  codes,  weather,  air  speeds,  altitude,  scores,  and  so  on. 

Method 

The  program  requires  that  the  input  data  be  sorted  in  the  sequence 
listed  in  the  operating  procedure.  Sense  switch  settings  allow  for 
the  following  options: 

1.  Audit  only  (switches  I/O,  A  end  C  ”on") --generates  printout 
of  all  data  cards. 

2.  Audit  current  data  and  generate  new  data  tape  (switches  I/O, 

A,  B--’'on") --generates  printout  of  all  data  cards  and  writes 
all  error  free  records  on  tape. 

3.  Audit  current  data  and  update  previous  cumulative  tape 
(switches  I/O,  A--"on") --generates  printout  of  all  data  cards 
and  updates  the  previous  cumulative  data  tape.  The  cumulative 
data  tape,  mounted  on  unit  2,  is  copied  onto  the  tape  on  unit 

1  before  auditing  and  writing  of  the  current  day's  data. 

All  code  tables  required  for  the  audit  are  built  info  the  program. 


Operation 


Sort 

the  Col.  801 

«Z,  Col.  79*N  through  T  daily  input  cards: 

Major 

9-10 

N 

month 

7-8 

N 

day 

1-2 

N 

CDM  number 

3-6 

IN 

tail  number 

79 

AN 

card  code 

26 

N 

(varies  by  card  type) 

Minor 

78 

AN 

sequence  code 

2.  Sense  switches  I/O,  A,  B,  D-^on". 


t 
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3.  Mount  a  tape  on  unit  1.  j 

4.  Place  input  data  behind  object  program.  i 

5.  Load  and  go  program  and  data  deck.  j 

| 

6.  Program  will 

a.  Read  cards. 

fc.  Perform  edit  of  each  card. 

c.  Print  all  cards  with  applicable  field  headings. 

d.  Print  a  line  containing  asterisks  locating  a  column  or 
field  in  error. 

e.  Write  all  error-free  records  on  the  tape  on  unit  1. 

7.  When  the  reader  stops,  press  start  to  process  last  card. 

8.  Program  will 

a.  Write  an  end-of-file  on  the  tape  on  unit  1. 

b.  Rewind  and  unload  unit  1. 

c.  Print  end-of-job  message. 

d.  Halt  at  IC  ■  2907. 


Fig.  42  --  CD101  Z  cards  (initial  edit)  program  setup 
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Figure  43 
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PROGRAM  D9001 :  SUPPLY  U/X/W  CARD  EDIT 


Purpose 

This  program  audits  the  data  keypunched  from  COMBAT  DRAGON  forms 
303  (col  80“W)  ,  401  and  402  (col  80*U)  and  403  (col  80*»X)  and  provides 
a  listing  of  all  input  data  cards  with  applicable  field  headings.  Er¬ 
roneous  records  are  denoted  by  the  word  'ERR"  printed  to  the  right  with 
mnemonics  printed  below  the  individual  fields  containing  errors.  The 
program  checks  the  validity  of  the  following  data  entries:  FSN,  stock 
number,  unit  of  issue,  account  number,  shops,  Julian  dates,  tail  numbers, 
AGE  equipment,  engines,  work  unit  codes,  document  numbers,  time  of  demand, 
dates,  and  times  received  or  canceled.  In  addition,  the  program  computes 
elapsed  times  for  all  items  received,  canceled  or  on  suspense  and,  on  and 
off  time  for  NORS.  "Pro m"  and  "to"  actions  are  checked  on  cannibalization 
records . 

Method 

The  program  requires  that  each  type  of  data  be  sorted  in  the  sequence 
listed  in  the  operating  procedure.  Only  er-ror-free  non-suspense  records 
are  written  on  the  tape  output  file.  Sense  switch  options  are  the  same 
as  listed  for  program  A9001. 

1.  Audit  only  (switches  1/0,  A  and  C  "on")--generates  printout 
of  all  data  cards. 

2.  Audit  current  data  and  generate  new  data  tape  (switches  1/0, 

A,  B--"on")--generates  printout  of  all  data  cards  and  writes 
all  error  free  records  on  tape. 

3-  Audit  current  data  and  update  previous  cumulative  tape  (switches 
1/0,  A--"on")--genarates  printout  of  all  data  cards  and  updates 
the  previous  cumulative  data  tape.  The  cumulative  data  tape, 
mounted  on  unit  2,  is  copied  onto  the  tape  on  unit  1  before 
auditing  and  writing  of  the  current  day's  data. 

As  with  program  A9001,  all  code  tables  required  for  the  audits  are 
built  into  the  program. 


-107- 


Operation 


1.  Order  each  input  data  type  as  follows: 


Column  80 

Sort 

U 

23-36 

AN 

W 

31-44 

AN 

X 

23-36 

AN 

2. 

Combine  the  3  decks 

in  this  order: 

u, 

3. 

Sense  switches  I/O, 

A,  B- -"on" . 

4.  Mount  a  tape  on  unit  1. 

5.  Place  input  data  behind  object  program. 

6.  Load  and  go  program  and  data  deck. 

7.  Program  will 

a.  Read  cards. 

b.  Perform  edit  of  each  card. 

c.  Print  all  cards  with  applicable  field  headings. 

d.  Print  a  line  containing  asterisks  locating  a  field 
or  column  in  error. 

e.  Write  all  mirror-free  records  on  the  tape  on  unit  1. 

8.  When  the  reader  stops,  press  start  to  process  last  card. 

9.  Program 

a.  Write  an  end-vf--f ile  or.  the  tape  on  unit  1. 

b.  Rewind  and  unload  unit  1. 

c.  Print  an  end-of-job  message. 

d.  Halt  at  1C  «  2630. 


i 

t 
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Appendix  C 

DESCRIPTION  OF  TAPES  AVAILABLE 


The  Autocoder  source  and  object  programs  described  in  this  volume 
are  available  on  tape  and  can  be  obtained  by  sending  a  request  for  the 
'RAND/TAC  Program  Package"  to:  The  BAND  Corporation,  1700  Main  Street, 
Santa  Monica,  California,  90406,  Attention--Program  Librarian,  Computer 
Sciences  Department.  The  request  should  be  accompanied  by  a  2400  foot 
reel  of  magnetic  tape.  Specify  the  desired  track  and  tape  density.  If 
not  specified,  a  556BPI  7-track  tape  will  be  returned.  Appropriate 
information  for  retrieving  the  program  decks  from  the  tape  file  will 
also  be  furnished. 

The  following  is  a  complete  list  ol  the  RAND/TAC  programs  cataloged 
on  the  tape: 

RT001  Maintenance,  Operations,  AGE  and  Manpower  Data  Fdi- 

RT002  Daily  Tail  Number  and  Work  Center  Displays 

RT003  Compute  Elapsed  Time 

RT004  Single/First/Last  Sortie 

RT005  Recombine 

RT006  Frequency  Counter 

RT007  Clint  (generate  7  and  8  cards) 

RT008  Clint  (generate  9  cards) 

RT009  Recovery  Histogram 

RTQ10  Hou.ly  Frequency  Accumulate  and  Select 

RT011  Manpower  Utilization 

RT012  Analysis  of  Variance 

RT013  Chi-square 

RT014  Correlation  Matrix 

RT015  AGE  Display 

RT016  Deviation- Degradation 

RT017  Form  305  Generator 

RT018  Manpower  Matrix 

A9001  Combat  Dragon  Operations  Edit 

D9001  Combat  Dragon  Supply  Edit 
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